DRAFT

Multi-Criteria Decision Tool to Evaluate Proposals for
Change in Steller Sea Lion Protection Measures in the
Gulf of Alaska and Bering Sea/Aleutian Islands
Groundfish Fisheries, 2006

Developed by the
Steller Sea Lion Mitigation Committee

North Pacific Fishery Management Council

August 2006




TABLE OF CONTENTS

Page

LIST OF TABLES ...ttt et et sae ekt etk s ea e s R s ne e et am e Lo b e e bt em et e s ae et e e e rntee eates ii
LIST OF FIGURES......cooiititte ittt sttt sbe b s as 0 a0 44080 1004108048004 Rt bbb e s bR bt 0 e ab 01 ii
LIST OF APPENDICES .......ociitiictii ettt sr ettt et st sa e s st en e ar et e sr e m e i
INTRODUGCTION ...ttt ettt et ree st e se st ek este s eaes b eatse et s bk e et s eremn e e seeee e cman e ane st emrebe e saesrebeneees 1
METHODS .ottt ettt r e eh e et b s b b et e e s e e h e e et R £t e R et ee et ee e Re s he e e et n e ere e ae e et neee e ere e enes 2
PAITICIPAIILS .....iiiiieiieeiier e cr st s e re st e st e s e e eaeerare s e em e ea e e oo es e e saeas s ee £ e mtereeem s e ameen et em e e sesean e e teanteamseeasemeeeseeseannanns 2
APPIOBCH ..t b e sttt et et ettt e ae bR ee e r et et e b et bk et Re e 2
Structuring and Establishing Priorities..........cccoiiiiii it st e s ere e 2
STPUCTUTAL AGJUSE .ttt ettt se e et e b s s e et et em e e E st £ et st e neesbe s e e st ar e soeen 4
RESULTS AND DISCUSSION ..ottt s et s e st et et me et e e et eresbeeae st s bembeas 5
IMHESSEOM evereeieiits et ettt ee st eb e es e bt ee £ aa e s b eh e sa e s e eb e st R e AR R SRR e e et e ne e ee R Rt en eme et Re e 5
Dimensions Along Which Impacts of Proposed Changes are Evaluated ...........cc..ccoooeieniiniicic e 5
B ST C T 01 T O P 5
The Need 0F the SSL ..o ettt e e b st a e b s e bbb et en e enres 5

B o T 1o [ O O PSPPSR U PU 6
Variables Applicable to the Prey DimMension..........cccovrreiieenieieiece et en e s enn e e cenennenes 7
Variables Applicable to the SSL DIMeNSION .....ovviiiirieiceirceiei e nnie e erensee e ere e e erennenes 10
OVEIAIL MOUEL ...ttt et et e s e e en s s e e ne e neneseene e 15
Other VariabIes ..o e e e e e e e e R b st ae e rs e 17
IMPLEMENTATION OF THE EVALUATION TOOL ....oiiiiiiiiiieieiev e 17
ADDENDUM-REVIEW COMMENTS FROM THE SSLMUC ..o ree e e 21
LITERATURE CITED ..ottt et sttt st st 400 s h bbb sh e b e 40 b s aa b s b e bbb neoas 23
APPENDIX A Lottt ittt et e s sa b sas e b s R b b e e e e e s h e n e b e s 24
APPENDID B ..ottt ettt ettt ne e b et ee et ea et et et e ettt R e ebe et e e r e bt e e e 25
APPENDIX C ottt ettt et et et be e s e R e e R et R st eme e e et s
APPENDIX D oottt ettt e e ettt en s e e n et r s
APPENDIX E..oooiiiiiiiitiiiiiiiiinsire it iaese e srastas e sssearaanssse s a2 s e a0t es s aaeeaeas b es 522 seas e 182 s e ena e84 o1 4 S0 beb b eae s e b ensenheeme st es e sennenee e
APPENDIX F oottt ettt b e s et s e en £ m e e r et et b e bbbt



Table
1. The potential set of variables from proposed fishing regulation changes that are included in
the model to evaluate impacts to the SSL and their Prey ..o
2. Judgments on the degree of impact (group geometric mean) that scenarios of removal rate and
duration of fishing have on the SSL Prey ...t
LIST OF FIGURES
Figure
1.  The relative priorities of SSL needs and fishery effects on SSL prey ..o
2. The priority of SSL site types, DY SEaS0N.....c.cirrirrivii i e
3. The sensitivity (priority) of a SSL site type to proximity of fishing, by season ..o
4.  The potential for adverse impact (priority) of a change in fishing, considering percentages of
SSL sites affected in a region, and fishing in proximity to the Sites .......ccocviiiiviniiivcinn o
5. Ratings of importance of Atka mackerel, Pacific cod, and pollock to the SSL by region and
SEASOML. 11sveeveeessrsesesereesreseaeeuessesesenssteaeesabstcseerenaeaeseens s s e meat o maneRes e s se e eehe et R e e b e bbb et ene e s nenens
LIST OF APPENDICES
Appendix
A.  Participants involved in the development of the evaluation tool, Seattle, July 25-27, 2006...............
B. The TAC/biomass table from DOUZ .....cuiiverioriviiee e
C. Information handed out by NMFS-AFSC staff at the July 25-27, 2006 meeting............cccocovvneerenee
D.  Treeview of the structurally adjusted hierarchy .........cooiimvri s
E.  Data grid @Xample ..........cccocviiinriiinin ettt
F.  Review comments received in emails from the SSLMC

LIST OF TABLES

1



INTRODUCTION

The North Pacific Fishery Management Council (NPFMC) reinstituted the Steller Sea
Lion Mitigation Committee (SSLMC) for the purpose of tracking the recent Section 7
Consultation, and to accept proposals for possible changes to existing Steller sea lion
(SSL) mitigation measures for Pacific cod, pollock and Atka mackerel fisheries in the
Gulf of Alaska and the Bering Sea/Aleutian Islands. Over a period of several months and
three meetings, the SSLMC reviewed new scientific information on SSL and their
distribution, abundance, site trends, diet, movement patterns, and other life history
parameters as well as the results of fishery interaction studies. This phase of work was to
prepare the Committee for receiving and reviewing proposals. In addition, the SSLMC
began work to prepare and develop a tool for evaluating proposals, and this concept was
presented to the NPFMC and the SSC in June 2006. The SSI.MC was advised to institute
a more rigorous approach to identifying potential anthropogenic impacts to the SSL
resulting from fishing activity, and how changes in fishery regulations could be gauged to
minimize impacts to the SSL. During July 25-27, 2006 SSLMC members and scientific
advisors with the National Marine Fisheries Service - Alaska Fisheries Science Center
(NMFS-AFSC) met in Seattle to begin development of an evaluation tool using a
facilitated systems approach to planning and evaluation — the Analytic Hierarchy Process
(AHP).

The AHP has been used extensively for decades to address planning, conflict resolution,
and prioritization in such areas as policy development, economics, engineering, medical
and military science, and has more recently been applied to fisheries research and
management (Leung et al. 1998; Merritt and Criddle 1993; Merritt 1995, 2000 and 2001;
Merritt and Skilbred 2002; Merritt and Quinn 2000; Ridgley et al. 1997; USFWS 2005,
2006). The AHP is a tool for facilitating decision-making by structuring the problem into
levels comprising a hierarchy. Breaking a complex problem into levels permits decision
makers to focus on smaller sets of decisions, improving their ability to make accurate
judgments. Structuring also allows decision makers to think through a problem in a
systematic and thorough manner. The AHP encourages people to explicitly state their
judgments of preference or importance. Decision support software, Expert Choice,' was
used interactively to structure the problem, depict the influence of weights, and derive the
priority of elements.

The evaluation tool will undergo several phases of development and review:

1. July 25-27, 2006 the SSLMC develops a prototype evaluation tool, in
collaboration with the NMFS-AFSC staff in Seattle;

2. August 4-8, 2006 the SSLMC reviews and comments on a draft report of the
prototype evaluation tool;

' Forman, E., T. Saaty, M. Selly, and R. Waldron. Expert Choice, Decision Support Software, McLean VA.
1983,



3. August 16, 2006 the SSC reviews and comments on the SSLMC’s progress
toward development of a prototype evaluation tool; and,

4. the SSLMC incorporates comments from the SSC in the development of the
evaluation tool during their August 28-30, 2006 meeting in Seattle.
Additional SSLMC work sessions will occur as needed to finalize the tool,
including a possible second SSC review at the October 2006 Council
meeting.

The purpose of this draft report is to describe and present the evaluation tool developed
by the SSLMC, in concert with the NMFS-AFSC and public in Seattle, July 25-27, 2006.
The SSLMC have had an opportunity for initial review and comment on the draft report
(August 3-8, 2006). This draft report constitutes the first phase in the development of the
evaluation tool, and provides a basis for review and comment from the SSC at their
August 16, 2006 meeting in Juneau.

Work on the evaluation tool by the SSLMC does not imply that a clear linkage between
fish harvest and abundance of SSL is known to exist. Rather, the evaluation tool is
predicated on the assumption by the NMFS in the current Biological Opinion that fishing
had, and may continue to have, a relationship with SSL abundance or other life history
parameters. The judgments of SSLMC members in developing this tool partly reflect
their assessments of the validity of that assumption but also are based on their review of
new scientific information on SSL and their prey. The July 25-27, 2006 meeting in
Seattle was solely concerned with developing a tool to evaluate impacts; the Committee
recognized that additional information would be used in conjunction with the tool to
evaluate benefits or “credit” in a proposal.

METHODS

PARTICIPANTS

A total of 13 SSLMC members participated in developing the evaluation tool (see
Appendix A). Advice and scientific information was provided by NMFS-AFSC staff as
well as members of the public. The meeting was facilitated by Dr. Margaret Merritt
(Resource Decision Support).

APPROACH

The AHP was used to structure the problem and derive the interactions of its parts using
data (when available) in combination with expert judgment (Saaty 1999). Expert
judgment is defined as “previous relevant experience, supported by rational thought and
knowledge” (Saaty and Kearns 1985).

STRUCTURING AND ESTABLISHING PRIORITIES

A top-down structuring approach was used, whereby the mission forms the top of the
hierarchy and dimensions form the second level of the hierarchy. The mission is a

2



responsibility to fulfill. A dimension is a path along which an impact can be measured.
Variables and their sub-units are components of proposed changes to fishing regulations
relevant to the evaluation tool, and form the starting point for discussing the lower levels
of the hierarchy. When variables are included into the hierarchy, they become children of
the dimensions and are scored as to their potential degree of impact, relative to their
“mother” dimension. The group was tasked with discerning how variables associated
with fishing regulation changes would be likely to impact the dimensions of SSL prey
and SSL needs.

Development of the hierarchy was completed first, and then prioritics were assigned to
the elements of the hierarchy, with discussion about criteria for judging importance.
Judgments on the degree of importance (or degree of sensitivity to impact) of a group of
elements was always made in relation to their “mother” node - this linked the elements in
the lower levels to the upper levels of the hierarchy. In discussing criteria, a question
such as the following was asked for each group of judgments, “Are all elements of this
group of equal importance in assessing impacts, or is one element of more or less
importance than another, in relation to its mother node?” A specific example follows:
“Are all SSL site types (rookery, haulout, or other) of equal importance (sensitivity) to
impact from fishing activity, or is one of more or less importance than another, in relation
to a given season (winter or summer)?” In-depth discussion, with supporting data from
NMFS-AFSC staff, followed each such question, in an attempt to establish a rationale for
judging importance.

Using criteria as guidelines, the SSLMC was asked to use supporting data (when
possible) and/or their expert judgment in individually assigning ratings of importance to
elements in each level of the hierarchy. The relative importance of the dimensions was
evaluated, then that of the children (variables) within each dimension, then that of the
grandchildren, and so on. Participants were given time to think and write their ratings of
importance down before sharing and discussing their judgments. A positive ratio scale
with associated verbal equivalents was used to rate importance, where numbers between
those listed (e.g., 2, or 2.5, etc.) were used to interpolate meanings as a compromise:

Scale of Importance Definition
9 Extreme importance
7 Very strong importance
5 Strong importance
3 Moderate importance
1 Slight importance

Elements judged to be of equal importance were given equal scores. Consensus in the
rank order of elements was wusually achieved between committee members.
Disagreement is defined in this report as differences in the rank order of importance; for
example, if one committee member rated elements “A” and “B” as 2 and 4, respectively,



and another member rated “A” as 5 and “B” as 3, then there is disagreement about which
element is the more important. When disparity in judging importance occurred, it meant
there was disagreement, and discussion and debate was encouraged. Debates advanced
the understanding of important concepts and often resulted in a clearer definition of the
dimension or variable. By seeking consensus not only were dialogue and learning
encouraged, but also the formation of a group solution, rather than individual solutions,
was promoted.

Expert Choice was used interactively to depict the influence of weights and derive the
priority of variables. Priorities approximate the strength of importance for each variable,
adjusted to reflect the importance assigned to the dimension addressed by that variable.
Mathematically, relative ratings of importance are entered into a vector and normalized.
The values from the vector are then multiplied by the weight in the next highest level,
and the result is the weight of importance for variables. The total score for each variable
is then calculated by adding the weighted proportions over all variables within a
dimension:

Tp= Zd: Wipk. m
k=1

where

T,, = the total weighted score for variable m,

W, = the weight for dimension k,

Prm = the weighted proportion of the total score for variable m
addressing dimension k

d = the number of variables.

STRUCTURAL ADJUST

Structural imbalance in the hierarchy can lead to dilution of the weight of many variables
under a single dimension, so an adjustment feature in Expert Choice can be used to
restore priorities to their respective proportion of weight. Adjustment can be made to the
priorities of the children of the current node, based on the total number of grandchildren,
While approximate balance is sought and desired, complex problems do not always lend
themselves to balance — thus the advantage of the structural adjust feature. Structural
adjustment must always be examined to see if the results capture the intended proportion
of weight and make sense.

In a conceptual example, consider that if (A) has four grandchildren, and (B) has two
grandchildren, then there are six grandchildren in all and structural adjusting multiplies
A’s priority by 4/6 and B’s by 2/6, then normalizes. Thus, the overall priorities for A’s
grandchildren are not diluted simply because there are many of them.



RESULTS AND DISCUSSION

MISSION

The SSLMC’s mission statement for the AHP model is to build upon previous efforts that
were made to develop a rational approach to evaluating proposed changes in fishing
regulations for Atka mackerel, pollock and Pacific cod in the Bering Sea, Aleutian
Islands and Gulf of Alaska that had been put in place previously to protect the SSL and
their prey.

In the most recent Biological Opinion on the impact of federal fisheries for Atka
mackerel, pollock and Pacific cod in the Bering Sea, Aleutian Islands and Gulf of Alaska,
Protected Resources division of NOAA Fisheries postulated that fisheries have somehow
contributed to the decline in the number of SSL in the Western DPS, probably indirectly
by reducing the prey available to the SSL. Although the SSLMC’s work on the
¢valuation tool proceeded with the assumption that there may be a relationship between
prey and the health of the SSL, this does not imply that the SSLMC concurs with the
assumption.

DIMENSIONS ALONG WHICH IMPACTS OF PROPOSED CHANGES ARE
EVALUATED

The SSLMC identified two dimensions of the problem — how fisheries affect:
o the prey of the SSL, and
o the needs of the SSL (where and when they are sensitive to a changed prey field).

The Prey of the SSL

The SSLMC engaged in lengthy discussions about concepts relating fishing to the prey
field, including NMFS’ concerns about the availability of prey as affected by dispersal
from fishing activities. Issues discussed included the response of the prey field to fishing,
possible changes in fish schooling behavior, prey switching, and the SSL’s ability to
capture and consume prey. The question that arises is, “Will prey availability be altered
in a manner that affects the SSL?” The NMFS assumption is that more aggregated prey
are easier for the SSL to capture, and removal of fish can result in a reduced number of
fish or fish aggregations. The question that arises is, “Will prey be measurably depleted
in a manner that affects the SSL.?”

Both of the above concerns were ultimately combined by the SSLMC into one dimension
because it was thought that realistically there could be little measurable distinction
between the two.

The Needs of the SSL

Much discussion focused on SSL foraging ecology, reproductive behavior, energy
balance needs, and potential disturbance from fishing activity. Degree of impacts was
related to adult females and weanlings, as these categories of individuals have more



restrictive energy balance needs, as compared with adult males. Non-territorial adult
males are able to forage further and longer because they do not care for young, and do not
need to expend energy on lactation. Females have dual roles of maintenance and
reproduction. For NMFS, fishing competition with juvenile SSL that have not yet
weaned and are still partly reliant on maternal care is a primary concern. Weanlings have
lesser diving capability and fewer reserves for energy balance over time than adults
because of smaller body size. In addition to the concept of competition, the concept of
other effects of fishing activity on SSL through disturbance was discussed. The SSLMC
intended the term “disturbance” to include behavioral and physical aspects.

All concemns were ultimately combined into one dimension because adult females and
weanlings largely overlap in time and space, thus making these components of the
problem nearly indistinguishable from an impact point of view; disturbance is an
overarching concern, related to several variables, including proximity.

Judgments of importance between the prey field and the SSL dimensions were based on
the degree to which change may result in an adverse effect on the energy balance of an
individual SSL. The geometric mean of all scores resulted in ratings of importance for
the dimensions (Figure 1). Only one committee member preferred ranking the “prey
field” higher in importance than the needs of the SSL; the majority of the SSLMC voted
as the rank order depicted in Figure 1.

The Priority of Dimensions Along Which
Impacts are Evaluated

SSL

Prey field

0 1 2 3 4 5 ] 7 8 9
Priority

Figure 1. The relative priorities of SSL needs and fishing effects on SSL prey.

VARIABLES

Prior to the meeting, a scoping survey was distributed to a sub-group, to identify
variables that might be encountered in proposals. The question asked was, “What’s on
the table for change?” And, “Given the set of variables, what sub-set will be used in the
evaluation tool?” At the meeting, the entire SSLMC modified the list. Table 1 lists the
variable field identified as useful to the evaluation tool.



Table 1. The potential set of variables from proposed fishing regulation changes that
are included in the model to evaluate impacts to the SSL and their prey.

Variable Sub-units
1. Fish Species of a. Pacificcod b. Pollock c. Atka mackerel
Interest
2. TAC The TAC is calculated for each fish species, for each region for a year
3. Fish Biomass The biomass is estimated for each fish species, for each region for a year

4, Fishing duration a. Pulse (TAC is taken in 3-10 days)
b. Prolonged (TAC is spread out across time)

5. Geographic regions | a. Eastern Gulf of Alaska (EGOA)

b. Central Gulf of Alaska (CGOA)

¢. Western Gulf of Alaska (WGOA)

d. Eastern Aleutian Islands (EAI includes the Bering Sea)
e. Central Aleutian Islands (CAI)

f. Western Aleutian Islands (WAI)

g. Pribilof Islands

6. Seasons a. Summer (the SSL breeding season, defined as May-September)
b. Winter (non-breeding season, October-April)
7. SSL site types a. Rookery b. Haulout  c. other

8. Proximity zones to [ a. 0-3nm b.3-10nm ¢. 10-20 nm  d. 20+ nm e. not critical habitat
a SSL site

9. The percentage of | a. 1-10% b. 11-25% ¢.26-50% d.51-75% e. 76-100%
SSL sites affected in
a region

Explanations of variables used in the hierarchy follow for each dimension.

Variables Applicable to the Prey Dimension

Variables that can potentially impact the prey field dimension are:
¢ the TAC for a given fish species in a given region,

s estimates of fish biomass in a given region, and

o fishing duration.

The ideal way to evaluate impacts of proposed changes on the prey field would be to
know fish biomass at the site and time in question, understand SSL prey needs at the site
and time, and be able to predict with accuracy the amount and rate of harvest relative to
biomass associated with the proposed change. However, this is a data-poor environment
in which to make decisions, so judgments must be made on the best available
information.  While the rationale for a hierarchy of fishing power by gear type was
provided in the June 2003 Supplement to the Biological Opinion (page 36), and explained
to the SSLMC by NMFS-AFSC staff, the SSLMC concluded that gear type and vessel
size are not satisfactory proxies for removal rate. Concerns for using gear type and vessel
size as proxies for removal rate include the lack of consideration for the number of
vessels fishing in an area, fisheries occurring on large schools of fish (quota may be
harvested quickly if the target species are aggregated), agreement between sectors to
avoid fishing conflicts (which could spread out effort and fish removal rate), and the




expectation that some proposals may be presented that would control removal rate
directly.

The SSLMC launched into a lengthy debate on how best to account for fish removal
relative to available biomass, and raised the possibility of assigning a rating to a fishery
based on the percentage of the TAC taken. Staff from the NMFS-AFSC was asked if
exploitation rates could be estimated in areas smaller than a regulatory subarea?
Unfortunately, fish biomass data are not collected on a scale suitable to provide estimates
in small areas; rather, fish biomass is estimated on a regional scale. Therefore, the group
decided that the best characterization of removal rate, given limited knowledge, is a
qualitative assessment of the ratio of the TAC to biomass, per species, on a regional basis
for a year (e.g., not apportioned according to season). For example, a proposal for a high
harvest in an area of low target species abundance would be rated high (more adverse to
the SSL). The NMFS-AFSC agreed to provide to the SSLMC a qualitative statement of
biomass in each region. Catch to biomass comparisons could be provided by developing a
ratio between TAC for a region with the estimated biomass in that region, projected for
2008, from the next stock assessments and SAFE reports. The NMFS-AFSC would use
their best judgment to estimate regional biomass for Pacific cod, pollock and Atka
mackerel.

Prey removal rate may be complicated by seasonal behavior of fish; for example, pollock
aggregate for spawning in winter and a fishery targeting these fish would have an
exploitation rate that is high, in part because of the schooling behavior of the fish. Fish
migratory behavior could also affect exploitation rate.

The TAC/biomass ratio can be scaled by degrees of impact to the prey field according to
Saaty’s 1-9 ratio scale in the following manner:
e A fishery in areas having a high TAC/low biomass ratio is interpreted as having
an extreme impact on the prey field, and is given a value of “9”.

* A fishery in an area having a low TAC/high biomass ratio is interpreted as having
a slight impact on the prey field, and is given a score of “1”.

“175

Between the values of “9” and “1”, are gradations (scores of 2-8) that can be used to
depict the degree of impact to the prey field. For each proposal, the SSLMC must judge
the expected proportion of removal, and score it according to the following guide:

TAC/Biomass per Weight of
species, per region impact (score)
High TAC/Low Biomass 9
8
7
6
5
4
3
2
Low TAC/High Biomass 1




The data supplied by the NMFS-AFSC for this piece of the evaluation tool are found in
Appendix B. (These data were not available to the SSLMC until after completion of this
draft report).

Characterization of removal rate must be discussed in relation to the duration of removal
— 5o, the SSLMC engaged in an extended debate about the impacts of “pulsed” (defined
as approximately 3-10 days) versus “prolonged” fishing on the prey field (small amounts
of fish harvested incrementally over long periods of time). The SSLMC turned to the
NMFS-AFSC for data in this regard. There is some research that suggests SSL are most
vulnerable to prey field disruptions that are characterized by a high removal rate in a
pulsed time frame in a given area (June 2003 Supplement to the Biological Opinion).
That is, an individual SSL can probably deal with low food abundance for a few days, but
going without food for 3-10 days would be detrimental to the health of the SSL. The
concern with pulsed fishing is localized removals of large quantities of available biomass.
Ultimately, the majority (90%) of the SSLMC decided that at high removal rates, pulsed
fishing has the highest impact; however, at low removal rates the duration of fishing is of
slight consequence (Table 2). While there was a wide spread of scores, nonetheless the
rank order was largely similar among committee members. The SSLMC intends to
continue discussion on this topic upon receipt of additional information.

Table 2. Judgments on the degree of impact (group geometric mean) that scenarios
of removal rate and duration of fishing have on the SSL prey. A high geometric
mean score reflects a highly adverse impact.

TAC/Biomass Duration of Geometric Mean
Score® Fishery Group Score
9 Pulsed 8.74
Prolonged 1.43
8 Pulsed 8.00
Prolonged 1.41
7 Pulsed 6.90
Prolonged 1.40
6 Pulsed 6.15
Prolonged 1.38
5 Pulsed 5.36
Prolonged 1.16
4 Pulsed 4.04
Prolonged 1.12
3 Pulsed 3.15
Prolonged 1.06
2 Pulsed 2.00
Prolonged 1.06
1 Pulsed 1.19
Prolonged 1.06




* A high TAC/low biomass ratio reflects a high rate of removal, which is deemed as
having an adverse effect on the SSL prey field.

Removal rate and duration was considered in the context of region; however, all regions
were assigned equal weight because recovery of the SSL is required in all areas for
downlisting the SSL from endangered status (the western DPS). The SSLMC also
considered removal rate and duration in the context of fish species, but again assigned
equal weight to all three target species of interest, because all are important in the diet of
SSL and relative importance by region is captured in the Needs of SSL dimension.

Variables Applicable to the Needs of SSL Dimension
Variables that can potentially impact the Needs of SSL. dimension are:

o fishing near a type of SSL site,

¢ {ishing within zones of proximity to the site, in a given season,

¢ the percentage of SSL sites in a region affected by the proposed change,
o fish species targeted for harvest, and

o fishing within a geographic region, in a given season.

Structural Adjust
The SSLMC partitioned the above variables into two categories:

1) SSL site type by season and proximity, and the percentage affected; and,

2) fish species harvested, by region and season,
which are found at the third level of the hierarchy. The children and grandchildren differ
in number, where there are far more in the node, “SSL site type by season and proximity,
and the percentage affected”, than in the node, “fish species harvested, by region and
season”. To ensure priorities throughout the nodes remain at their respective proportion
of weight, the structural adjust feature of Expert Choice was used. The following is an
approximation of the math used by the Expert Choice software, where rounding errors at
the thousandth decimal place may result in slight deviations between the example below
and the model software result.

Node Intended No. Math Structural Adjusted
weight | grandchildren weight

SSL site type | .400 6=.75 A400x.75= .3 | (3x.604)/.35 = 517
by season and
proximity...
Fish  species | .204 2=.25 204 x .25=.05 | (.05 x.604)/.35~ .086
harvested...
Total 604 §=1.0 35 603

This was the only structural adjustment made to the model because it makes sense to
restore priorities to their intended proportion of weight.
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SSL Site Type by Season and Proximity, and the Percentage Affected

The ideal way to evaluate the impacts of proposed changes to fishing regulations on the
degree of effect on SSL would be to examine the impacts related to the number of SSL
per site on a seasonal basis, and the trend in SSL abundance. However, survey counts of
SSL are not conducted at every site, occur primarily in summer, and movement of SSL
between sites is known to occur; thus, the effects of fishing in winter at a particular site
would have little relation to SSL abundance counts that were conducted in summer. Lack
of complete knowledge of SSL abundance per site on a seasonal basis and the extent of
movement between sites also hampers incorporation of SSL trend information into the
evaluation tool. Trends per area are subject to error due to variability in SSL movement
between sites, and thus trends are not meaningful on a per-site basis. The NMFS-AFSC
staff suggested that incorporation of the concept of the sensitivity of site type and
proximity of fishing activities to the site in a given season into the evaluation tool would
serve as the best available proxy to SSL abundance and trend, because data on sites are
more reliable.

The SSLMC discussed the best way in which to incorporate time, and concluded that
seasons based on the energy needs of the SSL would be the most useful since we are
discussing the availability of energy (food) to the SSL. Summer is defined as the
breeding season (May-September) and is roughly equivalent to the B and C fishing
seasons. It is assumed that energy needs are greater for lactating females and other
nutritional stresses associated with breeding; thus, summer would be a more important
(sensitive) time than winter. Winter is defined as the non-breeding season (October-
April) and is roughly equivalent to the D and A fishing seasons.

The NMFS-AFSC staff distributed a table characterizing SSL site types as rookery,
haulout or “other”, based on the occurrence of breeding activity at the site and the
numbers of animals counted there (Appendix C). The “other” designation is given to
sites that are listed in the Biological Opinion, but do not meet the seasonal criteria for
rookery or haulout; SSL can still be present at these sites. The new telemetry data show
that both rookeries and haulouts are used for a longer period of time by a more diverse
group of SSL than previously observed. Following testimony from the NMFS-AFSC staff
regarding site type and importance based on seasonal use, votes were taken on the degree
of sensitivity, where a high score represents a site that has great importance in the overall
recovery of the SSL, and is sensitive to change (Figure 2).
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The Priority of SSL Site Type by Season

Summer rookery
Winter rookery
Summer haulout
Winter haulout
Summer other

Winter other

0 1 2 3 4 5 6 7 8 9
Priority

Figure 2. The priority of SSL site types, by season

Thus, a summer rookery is more important and is more sensitive to impact than a winter
“other” site because of SSL breeding activity. The SSLMC all voted similarly in regards
to rank order, rating summer rookery as most important and winter “other” as least
important; there were some differences of opinion in regards to the rank order of the
remaining middle-ranked site types.

The impact of fishing to a site/season combination depends on how close fishing takes
place to the site. The NMFS assumption is that fishing in increasing proximity to a SSL
site may have increasingly deleterious effects on the prey of the SSL.. Much work and
discussion has previously gone into the “zonal approach” presented in Tables Il 1-9, on
pg 94 of the June 2003 Supplement to the Biological Opinion. New juvenile telemetry
data (Appendix C) supports high sensitivity for the 0-3 nm and 3-10 nm zones. The
assumption is that increasing distance of activity from the SSL site reduces disturbance to
the SSL. The SSLMC wished to incorporate the concept of the zonal approach into the
evaluation tool, and prior ratings of importance were adjusted to reflect the 1-9 rating
scales used in the AHP. The SSLMC expanded on the zonal approach by considering
sensitivity to proximity in relation to site type and season (Figure 3).

There was agreement among the SSLMC on the sensitivity of the zones per site/season
combination. The most important zone is 0-3 nm for all site types by season; the least
important zones are the 20+ nm areas outside critical habitat. The priority scores
assigned by the SSLMC are consistent with those recommended by the NMFS-AFSC.
The most critical habitat surrounds rookeries, in the 0-3 nm and 3-10 nm zones.

Members of the SSLMC wanted to account for the percentage of SSL sites in a region
affected by a proposal, combined with proximity to a site. Consensus was reached to
include five categories of site percentages affected, within three proximity zones (Figure
4). The greatest adverse impacts (scored as “9”) would occur if the proposal sought to
affect from 11-100% of SSL sites in the 0-3 nm zone for a given region.
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Figure 3. The sensitivity (priority) of a SSL site type to proximity of fishing, by

season.,
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Percentage of SSL Sites Affected at0-3 nm
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Figure 4. The potential of adverse impact (priority) of a change in fishing,
considering percentages of SSL sites affected in a region, and fishing in proximity
to the sites.
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Fish Species Harvested, by Region and Season

The combination of fish species harvested by a fishery, in a given geographic region, on a
seasonal basis, could be considered a proxy for nutritional needs of the SSL. Fish species
of interest are Pacific cod, pollock and Atka mackerel; scat research has defined these
species as occurring frequently in the diet (Sinclair and Zeppelin in review). Data
presented to develop ratings of importance included the most recent SSL food habits data
(including Sinclair and Zeppelin 2002). Members of the SSLMC did not assign any
species/region combination a score of “9” because the SSL diet is diverse and not wholly
comprised of Pacific cod, pollock or Atka mackerel, but rather a combination of prey
items. Other species observed in high diet proportions include Irish lords, salmon, and
cephalopods. Thus, a fishery that harvested Pacific cod, pollock or Atka mackerel would
still leave unharvested many other SSL prey items.

The seven geographic regions are defined in relation to the SSL draft revised recovery
plan; also, proposals concerning these regions are expected. The seven regions include
threc in the Gulf of Alaska (western, central, eastern), three in the Aleutian Islands
(western, central, eastern [which includes the Bering Sea]), and the Pribilof Islands
region. The NMFS stated that equal weights of importance (score = 5) must be assigned
to each of the Gulf of Alaska and Aleutian Islands regions because the draft revised
recovery plan requires an increasing trend in all regions for delisting, so all are
considered of equal importance to recoveryz. (If the criteria in the draft recovery plan
change regarding the importance of regions, then the evaluation tool would need to be
adjusted to reflect those criteria changes.) The Pribilofs were assigned a slightly lesser
rating of importance (score = 3.56) because those haulouts are not identified in the draft
revised recovery plan; the Committee expects that at least one proposal is likely to
address that area.

The importance of the combination of fish species by region and season was assigned
based on diet data (Figure 5). A concern was raised about the relatively high ratings of
importance for Pacific cod and pollock removals in the EGOA — i.e. how could these two
species be so important in the eastern DPS SSL diet if their abundance is low (as
evidenced by the general lack of large Pacific cod or pollock fisheries in the region).

OVERALL MODEL

The hierarchy consists of 215 total elements: two dimensions, 11 variables in the third
level, 26 variables in the fourth level, 44 variables in the fifth level, and 132 variables in
the sixth level (Appendix D). Variable names are repeated, so the hierarchy consists of
31 unique elements. Variable names were repeated to capture different aspects in relation
to other variables and to provide multiple scenarios, thus allowing flexibility in the
scoring process. For example, one scenario could be that a proposal seeks to harvest
Pacific cod in an area with a moderate TAC/biomass ratio of cod over a prolonged time
period, in the summer, in the Eastern Gulf of Alaska, in the 10-20nm zone, and affect 1-
10% of rookeries in the region.

? Although, the draft revised recovery plan requires an increasing trend in only five of seven regions for downlisting.
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Figure 5. Ratings of importance of Atka mackerel, Pacific cod and pollock to the
SSL, by region and season; the striped bar is winter and the solid black bar is
summer. The absence of a bar indicates the lack of a fishery for the species in that
region. A high score indicates high relative importance of that species in the SSL

diet in that region at that season,
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Figure 5 continued.

The repetition of a variable name does not result in inappropriate weights for these
elements because different aspects of the variables are considered. For example, the
variable name “season” is found in several places of the hierarchy but in one place it
refers to the seasonal occupation of the SSL sites, in another the relative importance of a
diet element, and in another the timing of a fishery.

To facilitate the evaluation of proposals, the lowest levels of the hierarchy were
transferred to the Data Grid format (see example in Appendix E). The Data Grid is a
recommended format for evaluating large numbers of alternatives (proposals) with
respect to each variable in the next highest level in the hierarchy.

OTHER VARIABLES

The SSLMC considered possible variables that do not apply to evaluating impacts; that
is, those variables that may offer a benefit, or a “credit”. One such variable discussed
was whether a fishery was rationalized. A rationalized fishery has some capacity to
reduce practices that could adversely affect SSL; however the capacity might not always
be exercised. The consensus of the SSLMC was not to include the variable,
“rationalized fishery”, in the model.

Other variables mentioned that do not apply to the impacts model are proposals that seek
to increasc safety or economic benefits, and proposals to improve administrative or
management efficiency. These benefits can be listed during the proposal screening
process and examined after the impact evaluation is completed.

IMPLEMENTATION OF THE EVALUATION TOOL

The metric against which rated proposals will be measured was debated by the SSLMC.
Questions such as these arose, “How will proposals compare to the jeopardy bar?”, and
“Can we compare proposals to the status quo?” One approach suggested was to run
proposed regulation changes through the model and obtain its score; then run the current
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regulatory situation through the model to see the net effect of the proposed change for
that specific proposal.

As an example, the following three scenarios were run through the model and scores
were obtained for the proposed change, and each proposal’s current regulatory situation.
Each scenario’s scores add to 1, because the proposed change is being compared to its
own current regulatory situation. A lower score is better. So, for example, if the
proposed change scored 0.4 and the current regulatory situation scored 0.6, that means
that the proposed change would have less of an impact on the SSL than the current
regulatory situation.

Scenario # 1

Proposed regulatory change:
“Change the seasonal apportionments for the longline catcher/processor Pacific
cod fishery in the BSAI from 60/40 A/B season to 80/20 in the A/B season. The
amount of harvest from the increase in A season fishing would be restricted to
arcas outside SSL critical habitat (outside 20nm and outside foraging areas).”
Interpretation: The region mostly affected is the EAI (because this area contains
the eastern Bering Sea), The change will mostly entail shifting fishing from
summer to winter, and additional A season fishing will be outside the 20+nm
zone, around “other” sites. The TAC/biomass ratio is about “5” and will not
likely change. Fishing is prolonged.
Variables : TAC/biomass of 5, prolonged, winter, EAI, Pacific cod, other site,
20+nm.

Current regulatory sitnation:
Fishing occurs at about a TAC/biomass ratio of 6, is prolonged, occurs mostly in
summer, in the EAI in the 10-20nm zone, and affects about 26-50% of rookeries
in the region,
Variables: TAC/biomass of 6, prolonged, summer, EAI, Pacific cod, rookery site,
10-20nm, 26-50% sites affected.

TAC/biomass | Season/EAl/cod | Season/SSL site type/ Totals
ratio, prolonged proximity/ % affected
Proposed 008" (.448)° .002 (.505) 0 (.001) 010 (.371)
Current 010 (.552) 002 (.495) .005 (.999) 017 (.629)

% Score is approximate to additive weights in Treeview, where rounding errors at the
thousandth decimal place may result in slight deviations between the example and the
model software result.

> Score in parentheses is relative to the pair (proposed and current regulatory changes).
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Scenario #2

Proposed regulatory change:
“Relax pollock trawl fishing closures around rookeries and haulouts in the
western GOA area 620 between 155 degrees and 150 degrees 30 minutes. Allow
pollock trawl fishing between 10 and 20 nm around those sites during the A and B

seasons only.”

Interpretation: The region affected is the WGOA. The TAC/ biomass ratio is
about “7” and fishing is prolonged. There are 4 haulouts & 2 rookeries affected &
the proposal affects 26-50% of all sites in Area 620. The proposal seeks to allow
fishing in the 10-20nm zone, in both winter and summer.
TAC/biomass of 7, prolonged, WGOA, pollock, 26-50% of sites affected in the
region, at 10-20nm, both winter and summer, for both haulouts and rookeries.

Current regulatory situation:
“Fishing for pollock occurs in the WGOA at about a TAC/biomass ratio of 7, is
prolonged, occurs year round, but is only allowed outside 20 nm.”
Variables: TAC/biomass of 7, prolonged, WGOA, pollock, 20+nm, both winter
and summer, for both haulouts and rookeries.

Variables:

Because this proposal spans SSL sites and season, the least and most impacts will be

examined.
TAC/biomass | Season/ Season/SSL site Totals
ratio, WGOA/ type/ proximity/
prolonged pollock % alfected
Proposed-least impact 010*(.500)° | .003 (.500) |.002 (.999) 015 (.536)
(summer, haulout)
Current-least impact 010 (.500) 003 (,500) |0 (.001) .013 (.464)
Proposed-most impact .010 (.500) 004 (.500) |.005 (.999) .019 (.576)
(winter, rookery)
Current-most impact .010 (.500) 004 (.500) |0 (.001) .014 (.424)

“ Score is approximate to

model software result.

additive weights in Treeview, where rounding errors at the
thousandth decimal place may result in slight deviations between the example and the

®Score in parentheses is relative to the pair (proposed and current regulatory changes).
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Scenario # 3

Proposed regulatory change:

“New science shows that pollock are important in the SSL diets and therefore
some of the haulouts where SSL occur should have protection by shifting pollock
trawling further offshore. Therefore, close to pollock trawl fishing all haulouts on
the Pribilofs from 0-10 nm winter.”
Interpretation: The TAC/biomass is about 3, and prolonged. This change would

affect 100% of haulouts. It would affect winter.

Variables: TAC/biomass of 3, prolonged, Pribilofs, winter, pollock, would allow
fishing 10-20nm, 100% of haulouts.

Current regulatory situation:

Currently there are closures at Pribilof haulouts only from 0-3 nm.
Variables: TAC/biomass of 3, prolonged, Pribilofs, winter, pollock, allows
fishing in 3-10nm, 100% of haulouts.

TAC/biomass | Winter/Pribs/pollock | Winter/ haulout/ Totals
ratio, prolonged proximity/ 100%
affected
Proposed | .007* (.500)" .002 (.500) 003 (.292) 012 (.423)
Current .007 (.500) .002 (.500) 007  (.708) 016 (.572)

? Score is approximate to additive weights in Treeview, where rounding errors at the
thousandth decimal place may result in slight deviations between the example and the
model software result.

>Score in parentheses is relative to the pair (proposed and current regulatory changes).

Of the three scenarios, it is predicted that only #2 could result in greater impact to the
SSL. Scenarios #1 and 3 could remove some level of existing impact to the SSL.

The evaluation tool can be used to not only compare a proposed regulatory change to its
own current regulatory situation, but to compare ratings among a set of proposed
regulatory changes, such as in the following example:

Proposal Rating
Proposal A 0.553
Proposal B 0.369
Proposal C 0.347
Proposal D 0.225

The SSLMC can examine a suite of proposed regulatory changes, as well as individual
proposals. The SSLMC agreed that additional discussion will be required to develop a
process for using the model to rate proposals. The SSLMC also needs to decide on a
process for selecting a set of proposals that will be the least likely to hamper recovery of
the SSL. That work will commence following review and advice from the SSC.
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ADDENDUM- REVIEW COMMENTS FROM THE SSLMC

A draft of the report was reviewed by the SSLMC August 3-8, 2006. Comments were
received from several committee members (comments received in emails are found in
Appendix F). Some comments were editorial or requested clarifications, and this draft
report reflects those changes. Other comments included questions on the application of
an evaluation tool to specific proposals or concerns with how a proposal is analyzed
using the model. These issues will be discussed at the next SSLMC meeting, but are
summarized below so that those who read this report will know of the kinds of issues the
SSEMC will likely work on during the next iteration of this model. A summary of these
questions and concerns follows:

¢ The model currently is not structured for fine scale changes to fishing regulations.
For example, if a proposal is to move a small percentage of a fishery TAC from
one season to another, it seems that the model needs to be able to differentiate
between magnitudes of the TAC removed — i.e. what are the relative effects on
model outcome of moving 1%, or 2% or 3-5%, etc. of the TAC? The same can be
said for portions of a season affected — e.g. days or weeks? HOWEVER, while
the model could be structured to deal with finer changes to fishing regulations,
one committee member wondered, “...at what level of change (1%, 10%, 90%)
would anyone be able to differentiate potential impacts?”

¢ The model will use a ratio of TAC to biomass for each region for each fishery (o
be supplied by the NMFS-AFSC). The SSLMC has not reviewed these data nor
seen the table of ratios; these data were only very recently developed.

e Some believe the model could better reflect the relative effects of removals of
target species in an area with high diversity of prey species to the effects of such
removals in areas of low diversity of prey species. A similar concern relates to
removals of target species in areas where the magnitudes of prey species (whether
diverse or less so) are relatively high.

e The definitions of pulsed and prolonged fisheries should be revisited. How do
fisheries that extend for long periods of time, but harvest at slow rates, compare
with fisheries that occur for short periods of time, and also harvest at slow rates.

e The term status quo was largely edited from this report. But the concept of how
proposals will be judged may require additional discussion. At present, the
concept the SSLMC discussed was to run a proposal through the model, and then
run only the changes from how that fishery is currently prosecuted through the
model, to obtain a net effect. There also are questions on how to judge effects of
multiple proposals on the overall fishery management process — i.e. the
cumulative effects.

e Benefits ( or “credits”) that are not related to SSLs or their prey may accrue from
some proposals. These may include economic benefits, community or other
social improvements, improvements to fishing safety, streamlined fishery
management, and others. The SSLMC recognized that the “impacts™ evaluation
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tool does not incorporate benefits. Benefits will be addressed by the SSLMC
outside the process of applying the evaluation tool. Ultimately it is recognized
that the NPFMC weighs all aspects of a proposal as it provides recommendations
and makes decisions on new fishery management measures.
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Appendix A. Participants involved in the development of the evaluation tool,
Seattle, July 25-27, 2006.

SSLMC

Name | Organization | Phone E-mail
Jerry Bongen Fisherman 907 486-6245 jbongen@mac.com
Larry Cotter (chair) APICDA 907 586-0161 Leotter371@aol.com

Earl Krygier for Ed
Dersham

Kevin Duffy

John Gauvin

John Henderschedt

Daniel Hennen

Project Coord -
ADFG

At-Sea Processors
Assoc.

Fishery
Consultant

Premier Pacific
Seafoods

Alaska Sea Life
Center

907 235-5555

206 285-5139

206 660-0359

206 286-8584

907 224-6894

Ed dersham@fishgame.state.ak.us
kduffy(@atsea.com
gauvin{@seanet.com
john@prempac.com

daniclhennen@alaskasealife.org

Sue Hills Univ. of Alaska 907 474-5106 shills@ims.alaska.edu
Fairbanks

Terry Leitzell Icicle Seafoods 206 281-5372 Terryl.@icicleseafoods.com

Dave Little Clipper Seafoods 206 284-1162 dlittle@clipperseafoods.com

Steve MacLean The Nature 907 276-3133 smaclean@tnc.org
Conservancy

Max Malavansky, Jr St George 907 859-2447 Max malavan@hotmail.com
Traditional
Council

Art Nelson Alaska Board of 907 338-7142 Artnelson49@yahoco.com
Fisheries

NMFS-AFSC Staff

Doug DeMaster 206 526-4000 Douglas.DeMaster@noaa.gov

Lowell Fritz 206 526-4246 Lowell.Fritz@noaa.gov

Support Staft:

Facilitator Peggy Merritt 907 457-5911  pmerritt@ak.net

Software Kristin Mabry 907 586-7490  kristin_mabry@noaa.gov

Rapporteur Bill Wilson 907 271-2809  bill. Wilson@noaa.gov
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Appendix B. TAC/Biomass ratio estimates for pollock, Pacific cod, and Atka
mackerel in seven subareas for the year 2008.

Species Area Ratio for 2008
Pollock Eastern GOA 0.08
Pollock Central GOA 0.08
Pollock Western GOA 0.08
Pollock Pribilof Islands 0.12
Pollock Eastern Al 0.15
Pollock Central Al 0.15
Pollock Western Al 0.15
Pacific cod Eastern GOA 0.07
Pacific cod Central GOA 0.07
Pacific cod Western GOA 0.07
Pacific cod Pribilof Islands 0.10
Pacific cod Eastern Al 0.10
Pacific cod Central Al 0.10
Pacific cod Western Al 0.10
Atka mackerel Eastern GOA n/a
Atka mackerel Central GOA n/a
Atka mackerel Western GOA n/a
Atka mackerel Pribilof Islands n/a
Atka mackerel Eastern Al 0.14
Atka mackerel Central Al 0.14
Atka mackere! Western Al 0.14
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Appendix C. Handouts given at the July meeting (next S pages)

26



Appendix C.

Handouts provided by AFSC during the SSLMC meeting:

Percent frequency of occurrence of prey occurring in Steller sea lion scats collected from
1999 to 2005 (NMFS 2006b).

Weighting factors for area by species harvested in the pollock, P. cod, and Atka mackerel
fisheries.

Weighting factors for summer and winter periods, by distance from centrum of SSL sites.

Proportions of locations associated with diving to >4 m for juvenile Steller sea lions >10
months old at capture; zones based on distances from nearest listed haulout or rookery
and proportions stratified by season. Proportions of 14,441 locations associated with
diving to >4 m for 116 juvenile Steller sea lions based on distance to nearest listed
haulout or rookery and stratified by region and season.

Catch rate distribution of 2004 BSAI pollock, Atka mackerel, and P. cod fisheries.



F2 0 ¥ b vl “ds Jayoeod
Z l € el 14 145 € 0 2 uleden
L 4" b 14 14" b 4} } ds usy|ieus
6 b L L S 6 vi 6} g 0 8j0s 300y
g8 L 8 € L S b 14 L 8l £l spodojeyden
S 8 b 42 14 S 14 ] b b nqieH
8 oL S €l L € ! ol S } ysy pueg
8t FX4 L L} G €l €€ b £2 € ‘ds pJo ysu|
1] SR 6 S LE 14 L vi \e 8 b b yoomoLy
vz €2 e 6g 8¢ 91 Ll 9 8¢ 12 L 14 aoue| pueg
9 Z Zl ve r43 cl 4 € 1 Gg Bupiay
1z iz Ge 8 62 95 L 5 Sz 8¢ 9 Ll uowiesg
or 8¢ g Z 8 ie e e o1 96 [eaxoBW BXIY
9z It vl g £ r4 Le o¢ 6¢ 8t 92 9 poo oyloed
VI 4 82 8 144 or €6 €5 €5 op ZL L %20ji0d
oovz OzZEl 080} 8¢ v02 g8 22 v8l €LL 062 10€ Te S]eds JO JaquinN
TV JelIAR Jewwng | lewwng | JsjUIpy  JBWWNG | SAIUIN JBWILNG | JSIUIAA lawwng | I\UIAA - Jawwing | uoseag
Sda weisem g | #no teaued uno wisisom | suepnoly wesea | | SRS uoiBay

(49007 SANN) S00T ©1 6661 WOoIJ PIOI[[03 SIBOS UOI] BIS IH[AS UL Sumooo A21d Jo 2ouaLmoo0 Jo Aouanbaig yuaniag

17°e1qel




Area by Species Harvested

WAI CAl EAl

Summer Winter Summer Winter Summer Winter
POLL 0.5 3 0.5 3 5 6
PCOD 0.5 3 0.5 3 3 5
ATKA 7 6 7 6 5 5

WGOA CGOA EGOA

Summer Winter Summer Winter Summer Winter
POLL 6 7 5 5 05 3
PCOD 5 5 0.5 5 0.5 3
ATKA 3 0 0.5 0.5 0 0

Limited Sampling in the EGOA

Assigned low weight in summer based on data

Assigned moderate weight in winter based on seasonal relationships in other areas (see WAI/CAI)
Rationale for Seasonal Split:

Reflects seasonal differences in prey aggregations and representation in SSL diets

% FO Weight Description

>70 7 Very Strong
50-70 6 Kinda Very Strong
30-50 5 Strong
10-30 3 Moderate

<10 0.5 Trace
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Table 3.16 Table II-9 (NMFS 2003) updated with proportidﬁé of locations associated with diving to >4
m for juvenile Steller sea lions >10 months old at capture and instrumented during 2000-2005. Zones
based on distances from nearest listed haulout or rookery, and proportions were stratified by season.

2001 BiOp >10 months >10 months
Zone {n=4,816) (n=1,990)
Inside CH
" 0-10 nm High 78.4% 88.9%
10-20 nm Low to moderate 8.7% 8.9%
>20 nm Low - 0.9% 0.3%
Qutside CH Low 11.9% 1.9%

Table 3.17 Proportion of 14,441 locations associated with diving to >4 m for 116 juvenile Steller sca
lions based on distance to nearest listed haulout or rookery and stratified by region and season.

Zone v
Inside CH .
0-10 nm 92.0% 94.5% 86.8% : 930%u ”meBlﬂ.S% } 91.2% . 68.8% 100.0%
10-20 nm 7.1% 4.6% 7.5% . 5..?.2@, 8..858% | 69% 8.8% 0.0%
>20 nm 0.0% 0.1% 0.3% 0.3% 2.8% 0.2% 0.5% 0.0%
Qutside CH 0.9% 0.9% 5.4% 1.6% .- 3.3% 1.7% 21.9% 0.0%

Summer is defined as April through September.
2 Winter is defined as October through March,
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Appendix D. Treeview of the structurally adjusted hierarchy

8/1/06 9:35:24 PM Page
Model Name: SSL old prey

Treeview

uoal: Evaluating proposed changes in regulations
How fisheries affect the prey of the SSL (G: 1.000)
TAC/biomass of 9 (G: .201)
Pulse (G: .173)
Prolonged (G: .028)
TAC/biomass of 8 (G: .178)
Pulse (G: .151)
Prolonged (G: .027)
TAC/biomass of 7 (G: .156)
Pulse (G: .129)
Prolonged (G: .026)
TAC/biomass of 6 (G: .134)
Pulse (G: .109)
Prolonged (G: .024)
TAC/biomass of 5 (G: .111)
Pulse (G: .092)
Prolonged (G: .020)
TAC/biomass of 4 (G: .088)
Pulse (G: .069)
Prolonged (G: .019)
TAC/biomass of 3 (G: .066)
Pulse (G: .050)
Prolonged (G: .017)
TAC/biomass of 2 (G: .044)
Pulse (G: .029)
Prolonged (G: .015)
TAC/biomass of 1 (G: .022)
Pulse (G: .012)
Prolonged (G: .010)
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pollock (G: .006)
mackerel (G: .000)
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cod (G: .001)
pollock (G: .010)
mackerel (G: .001)
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8 cod (G: -003)
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—# mackerel (G: .004)
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—& mackerel {(G: .010)
—@ WAI (G:.012)
—& cod (G: .001)
—& pollock (G: .001)
. —™® mackerel (G: .010)
@ Pribilofs (G: .009)
2 cod (G: .003)
— pollock (G: .005)
—& mackerel (G: .001)

i
'
i
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—® Winter (G: .065)

& EGOA (G: .010)
—# cod (G: .005)
—® pollock (G: .005)
—& mackerel (G: .000)
CGOA (G: .010)
cod (G: .004)
pollock (G: .005)
mackerel (G: .000)
WGOA (G: .010)
cod (G: .004)
pollock (G: .006)
mackerel (G: .000)

Model Name: SSL old SSL

al: Evaluating proposed changes in regulations
How fisheries affect the SSL (G: 1.000)
—®8 Fishing competition (G: .145)
—®& Summer (G: .081)
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Appendix E. Data grid example

8/1/06 9:48:58 PM

Model Name: SSL old prey

Data Grid
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Appendix F. Review comments received in emails from SSLMC members
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RE: SSLMC proposal ranking tool report

Subject: RE: SSLMC proposal ranking tool report
Date: Tue, 8 Aug 2006 23:25:32 -0700
From: "John Gauvin" <gauvin@seanet.com>

To: "Art Nelson" <artnelson49(@yahoo.com>, "Bill Wilson" <Bill. Wilson@noaa.gov>,
"Dan Hennen" <danielhennen(@alaskasealife.org>,
"Dave Little" <dlittle@clipperseafoods.com>,
"Douglas Demaster" <Douglas.Demaster@noaa.gov>,
"Earl Krygier" <Earl Krygier@fishgame.state.ak.us>,
"Ed Dersham" <outlook@ptialaska.net>, "Jerry Bongen" <jbongen@mac.com>,
"John Henderschedt" <johnh@prempac.com>, "Julie Bonney" <jbonney@gci.net>,
"Kevin Duffy" <kduffy@atsea.org>, "Kristin R. Mabry" <Kristin.Mabry@noaa.gov>,
"Larry Cotter" <lcotter@apicda.com>, "Lowell. Fritz@noaa. gov" <Lowell.Fritz@noaa.gov>,
"Max Malavansky Jr." <max_malavan@hotmail.com>,
"Sam Cotten" <resourceanalyst@aleutianseast.org>, "Sue Hills" <shills@ims.uaf.edu>,
"Terry Leitzell" <TerryL@icicleseafoods.com>, <smaclean@TNC.ORG>

CC: "Peggy Merritt" <pmerritt@ak.net>

Sorry it has taken me so long to put these comments together. Because I missed a considerable portion of the meeting,
I may have misconstrued some of the components and workings of the model. Hope these are useful to the committee
work and process. JRG

Attached are my comments. I found myself agreeing with Terry, Dan Hennen, and now Stgeve Maclean. n Tue, 8 Aug
2006 14:00:32 -0800, Steve Maclean wrote

> First, | apologize for the delay in my comments, | hope there is still time for them to be useful.

>

> |, too, agree with most of the comments so far raised. | think Sue hit the nail on the head when she stated " the
whole logical construction is based on the primary assumption that fishing affects SSL negatively, which may or
may not be true." | think that needs to be stated at the beginning, regardiess of whether we all agree with the
assumption or not. We are unlikely to come to consensus on that assumption, but that is the reason we're all here.
>

> Regarding John's comment re: Scenario #1, | wonder at what level of change (1%, 10%, 90%) would anycne be
able to differentiate potential impacts. The model, as Dan pointed out, serves to compare proposals to current
situations, rather than comparing proposals to each other. We would, presumably, have to rely on our best
judgment when comparing two proposals. The model would, in my mind, only serve as one of the criteria by which
proposals were considered, not the answer. With this in mind, | agree strongly with Dan’s suggestion that any sort
of qualitative comparison between potential impacts between proposals and status quo (the not much on p 18)
should be removed, and not included in future drafts.

>

> In all, | consider this a reasonable first draft that will be much improved in future iterations.

>

> Best regards,

> Steve

> -m-e- Original Message-----

> From: John Henderschedt [mailto:johnh@prempac.com]

> Sent: Tuesday, August 08, 2006 9:16 AM

> To: Daniel Hennen; Bill Wilson; Jerry Bongen; Julie Bonney; Sam Cotten; Larry Cotter; Ed
Dersham; Earl Krygier; Kevin Duffy; John Gauvin; Sue Hills; Frank Kelty; Terry Leitzell; Dave Little;
Steve MaclLean; Max Malavansky, Jr.; Art Nelson; Kristin R. Mabry; Douglas Demaster; Lowell Fritz
> Cc: Peggy Merritt

> Subject: RE: SSLMC proposal ranking tool report

>

>
> | agree with the comments presented thus far and would like to expand on Dan's comments in

1of5 8/11/2006 10:52 AM



1.

1 agree with all of Terry Leitzell’s comments on characterization of the SSL
committee’s mission in developing the model to evaluate effects of changes
relative to the current SSL protection measures. [ would prefer that the language
about assumptions and “buy in” in terms of fisheries affecting SSL be dropped.
As was clear during the SSL committee meeting, not all committee members
agree with the assumptions about effects of fishing on SSL. We have all agreed,
however, to help develop the model to look at the effects of adjusting the SSL
protection measures based on the parameters of the ESA regulation box we find
ourselves in at this time.

I want to echo Terry’s concerns on the model’s inability to deal with partial
changes in factors affecting SSL. The model run for scenario involves a 20 %
shift of fishing from summer to winter. Winter has one effect weighting and
summer another. The shift in the Scenario 1 example is for a 20% shift in fishing
from one season to another. It seems that the model gives all the weight to the
lower impact season instead of a proportional change.

The Report correctly points out that many on the committee were uncomfortable
with gear type ranking in the model in terms of effects on SSL. We strongly
preferred that catch in a given fishery/gear type be considered in the context of
removals relative to how much fish is there (hence how much is left in the water).
I certainly don’t pretend to understand the TAC/Biomass factor that is used as a
proxy in the example model runs. Maybe it was sent out but I don’t have the
Appendix B that presumably would explain the methods NMFS used or at least
the data. In any case, I think that the concept of a proxy here is OK as long as it
does not penalize fisheries where the TAC is already apportioned by sub-area
(e.g. GOA cod, Al mackerel). Fisheries where the TAC is already apportioned by
area are examples where managers have already taken a big step to avoid high
localized exploitation rates. So TAC to biomass ration scores for these fisheries
should be lower (better) in terms of potential impacts on SSL. Also, it stands to
reason that fisheries such as BS pollock and Al Atka mackerel where the TAC is
set as a fraction of ABC should also get lower (better) scores in terms of effects
on SSL. I would of course prefer a real estimate of the fraction of removal
relative to what is in a given localized fishing area. If we need to use a proxy, the
TAC to biomass ratio, if would be good to explain the methods for coming up
with how the proxy works.

The methods for ranking “pulse” versus “prolonged” fisheries need to be
explained and need to be consistently applied. The model run for shifting the
longline CP cod season from 60 percent in the first half of the year to 80 percent
gets a “prolonged” rating in terms of effect of the proposal. I’'m trying but I can’t
understand why this is the case. Longline catch rates may are lower and slower
relative to the BS pollock fishery for sure. But a shift of more longline cod to A
season would be unlikely to “prolong” the CP cod fishery relative to its status
quo. CPUE in the winter for longline cod fishing would likely be higher and the
catch per day would increase (that’s why they want to fish more in winter, same
for the other cod sectors). So what is meant by “prolonged” in the ranking of
scenario 1 that considers shifting more LL CP cod to the A season?



Dan Hennen’s email of comments on the model asks about the meaning of the
status quo for a given proposal. This is an interesting issue. At first I assumed that
each proposal would be rated compared to the status quo overall (all existing
protections, essentially ceferis paribus). That would give the amount of effect
that the proposal would be expected to create holding everything else constant.
But Dan correctly points out that there is no status quo for a given proposal and if
we are not careful here, we will assume that a large number of small tweaks to the
existing measures equal a small tweak. [ think that the cumulative effects of all
the adjustments to the regulations need to be compared cumulatively to status
quo. If not, then if we use this tool for deciding which proposal to recommend
which proposals should move forward, then first proposal that is considered will
raise the bar for the next one even if the second proposal created no more (or even
less) individual effect than the first.

I share Dan’s concerns about the black box effect of the “structural adjust” part of
the model. The effects of repetition of variables on the model outcomes are still
unknown in terms of the mechanics of the model. The incorporation of somewhat
redundant variables (here I mean the variables in terms of factors affecting the
“mothers™) such as distance that fishing occurs from sites is hard to understand.
Dan points out that the scoring is not consistent for the simple additive ranking he
did- so the “structural adjust” must be affecting the repetitive lays or a given
factor. I thought the use of this model was to get away from arbitrary ranking of
weights and factors and so we need to know and understand exactly how these
multiple layers of the same factors are handled by the model.

The report on the committee’s development of the weights for “prey species”
states that prey items other than mackerel, cod, and pollock were taken into
consideration in the explicit rankings by SSL committee members. The report
states: “Members of the SSLMC did not assign any species/region combination a
score of “9” because the SSL diet is diverse and not wholly comprised of Pacific
cod, pollock or Atka mackerel, but rather a combination of prey items. Other
species observed in high diet proportions include Irish lords, salmon, and
cephalopods. Thus, a fishery that harvested Pacific cod, pollock or Atka mackerel
would still leave unharvested many other SSL prey items”. Here’s my beef with
this statement. While the committee did not assign any rankings of 9, it did not
seem to consistently take the multitude of species in the diet (based on scat data)
into consideration. For instance, Atka mackerel in Central and Western Al
received the same rankings for winter and summer when the scat data shows a
multitude of these “non-SSL critical” fish species. Yet the rankings of the Central
Al mackerel are essentially the same as for Western Al mackerel when the SSL
diet data for Central Al shows a huge dependence of fish other than pollock, cod,
and Atka mackerel. Also, the ranking of Al pollock really could have been lower
based on variety of non-pollock, cod, and Atka mackerel species in the diet of
SSL. So it might be OK to state that we recognized the other species by not
assigning any scores of nine, I think we didn’t really fully take the role of these
other species into consideration.



RE: SSLMC proposal ranking tool report

Subject: RE: SSLMC proposal ranking tool report
Date: Tue, 8 Aug 2006 10:15:53 -0700
From: "John Henderschedt" <johnh@prempac.com>

To: "Daniel Hennen" <danielhennen@alaskascalife.org>, "Bill Wilson" <bill.wilson(@noaa.gov>,
"Jerry Bongen" <jbongen@mac.com>, "Julic Bonney" <jbonney@gci.net>,
"Sam Cotten" <samc.er@gci.net>, "Larry Cotter" <LCotter371@aol.com>,
"Ed Dersham" <outlook@ptialaska.net>,
"Earl Krygier" <Earl Krygier@fishgame.state.ak.us>, "Kevin Duffy” <kduffy@atsea.org>,
"John Gauvin" <gauvin@seanet.com>, "Sue Hills" <shills@ims.uaf.edu>,
"Frank Kelty" <fvkelty@arctic.net>, "Terry Leitzell" <TerryL@icicleseafoods.com>,
"Dave Little" <dlittle@clipperseafoods.com>, "Steve MacLean" <smaclean@tnc.org>,
"Max Malavansky, Jr." <max_malavan@hotmail.com>,
"Art Nelson" <artnelson49@yahoo.com>, "Kristin R. Mabry" <Kristin.Mabry@noaa.gov>,
"Douglas Demaster" <Douglas.Demaster@noaa.gov>,
"Lowell Fritz" <lowell.fritz@noaa.gov>

CC: "Peggy Merritt" <pmerritt@ak.net>

| agree with the comments presented thus far and would like to expand on Dan's comments in regard to the model
and the results of the three scenarios-

In looking at Scenario #1, it seem that the results are not very instructive unless there were a variable that captures
the exact percentage to be moved. A transfer of seasonal apportionment from the CD to the AB season appears
to result in a lower impact on sea lions, but | don't think that the model can distinguish between a movement of 1%
and a movement of all of the CD quota to AB season. This clearly limits the committee's ability to use the model to
compare certain types of proposals, and it also creates the possibility that the model would inappropriately
calculate two proposals as "offsetting" when one may have a much more severe change in impact on SSL than the
other.

Dan states that "the model doesn't have meaningful units except in terms of judging one proposal relative to
others". Given the model's inability to capture "scale”, | am less certain that units can be compared across various
elements of the "status quo”. For instance, the model may be effective at scoring various proposals for the WGOA
pollock fishery (the limitation described above notwithstanding), but I am doubtful that, for instance, there is a
meaningful relationship between the unit scores for the proposed changes under scenario #2 and scenario #3.

| do not recall nor can | determine from the attached "Treeviews" the the proportional weight of the TAC/biomass
Prey score relative to the Effect on Sea Lions score, but | suspect that this may have something to do with the
issues that | am raising.

| am not sure of the extent to which these comments are useful in the drafting of the report, but they are, | think,
topics for future discussion.

Best regards,

John Henderschedt
johnh@prempac.com
Premier Pacific Seafoods
111 West Harrison
Seattle, WA 98119
(206) 286-8584

From: Daniel Hennen [mailto:danielhennen@alaskasealife.org]

Sent: Monday, August 07, 2006 11:39 AM

To: Bill Wilson; Jerry Bongen; Julie Bonney; Sam Cotten; Larry Cotter; Ed Dersham; Earl Krygier; Kevin Duffy;
John Gauvin; John Henderschedt; Sue Hills; Frank Kelty; Terry Leitzell; Dave Little; Steve MacLean; Max
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RE: SSLMC proposal ranking tool report
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Subject: RE: SSLMC proposal ranking tool report
Date: Fri, 04 Aug 2006 11:53:39 -0800
From: Earl Krygier <earl_krygier@fishgame.state.ak.us>

To: 'Terry Leitzell' <TerryL@]cicleSeafoods.com>, 'Bill Wilson' <bill.wilson@noaa.gov>,

'Jerry Bongen' <jbongen@mac.com>, 'Julie Bonney' <jbonney(@gci.net>,

'Sam Cotten' <same.er@gci.net>, 'Larry Cotter' <LCotter371@aol.com>,

'Ed Dersham' <outlook@ptialaska.net>, Kevin Duffy' <kduffy@atsea.org>,

'John Gauvin' <gauvin@seanet.com>, 'John Henderschedt' <johnh@prempac.com>,
'Dan Hennen' <danielhennen@alaskasealife.org>, 'Sue Hills' <shills@ims.uaf.edu>,
'Frank Kelty' <fvkelty@arctic.net>, 'Dave Little' <dlittle@clipperseafoods.com>,
'Steve MacLean' <smaclean@tnc.org>,

""Max Malavansky, Jr."" <max_malavan@hotmail.com>,

'Art Nelson' <artnelson49@yahoo.com>, "'Kristin R. Mabry™ <Kristin.Mabry(@noaa.gov>,
'Douglas Demaster' <Douglas.Demaster@noaa.gov>, 'Lowell Fritz' <lowell.fritz@noaa.gov>

CC: 'Peggy Merritt' <pmerritt@ak.net>

I agree with the concern you provide Terry - but should we not propose
wording changes that reflect your concern, rather than dropping? I think we
need to provide the context. Here are some guggestions:

For example: Page 1 line 7 "The SSLMC was advised to institute a more
rigorous approach to identifying potential anthropogenic impacts to the SSL
resulting from fishing activity, and how changes to fishery regulations
could be gauged to minimize impacts to the SSL." And Page 2: line 7: "...
Rather, the evaluation tool is predicated on the assumption that the
activity of fishing had, and may continue to have a relationship with SSL
abundance."

Thus we could modify "Work proceeded with the assumption that there is a
relationship between prey and the nutritional balance of the SSL." to "Work
proceeded with the assumption that the SSLMC would need to evaluate
proposals in the context of the existing restrictions developed in the
current BiOp. Providing a balance between potential benefits from existing
regulations and proposed changes, while incorporating new information."

"The SSLMC's perception of the problem mirrors primary concerns of the
Endangered Species Act, which are the potential for jeopardy or adverse
modification through fishing effects on the SSLs and their habitat with
changes in the prey field or the ability of the 5S5Ls to acquire food."
could say

"The SSLMC was tasked with considering new proposals that would modify
existing regulations that were developed within the context of the current
BiOp. These regulations provided spatial and temporal buffers from fishing
activity in areas utilized by SSL."

etc...covering other edits to reflect this thought --- eek

----- Original Message-----

From: Terry Leitzell [mailto:TerrylL@lcicleSeafoods.com]

Sent: Friday, August 04, 2006 8:48 AM

To: Bill Wilson; Jerry Bongen; Julie Bonney; Sam Cotten; Larry Cotter; Ed
Dersham; Earl Krygier; Kevin Duffy; John Gauvin; John Henderschedt; Dan
Hennen; Sue Hills; Frank Kelty; Dave Little; Steve MacLean; Max Malavansky,

8/9/2006 4.05 PM



RE: SSLMC proposal ranking tool report

Jr.; Art Nelson; Kristin R. Mabry; Douglas Demaster; Lowell Fritz
Cc: Pegqgy Merritt; Terry Leitzell
Subject: RE: SSLMC proposal ranking tool report

Bill,

Thanks to you and Peggy for getting this draft out in a timely
manner. I am working on it and will try to give thoughtful comments on
Monday. However, I am seriously concerned with statements on pp. 4 & 5 and
wanted to relay my concerns immediately.

The second paragraph under "Mission" on p. 4 and the last
paragraph on page 4 state an SSLMC "assumption" and "perception" that T
believe are incorrect-the statements do not reflect my views. The SSLMC hag
been tasked by the Council to receive and review proposals for changes in
fishery management measures, and to make recommendations to the Council. I
do not assume that there is a relationship between prey and "nutritional
balance"-I don't know if that is even a relevant assumption today since many
believe that nutritional stress is not a current problem. T also disagree
that the ESA's primary concern is fishing effects on SSLs and their habitat
by changes in the prey field or the ability of SSLs to acquire food. My
nperception of the problem" certainly doesn't mirror that ESA view. My
concerns continue on p. 5, (for example, I do not agree with the
"assumption” that "fewer fish diminishes the value of the prey field"-last
sentence of top paragraph on p. 5).

The SSLMC is working within the context of the current BiOp and
will continue its work in the context of the new draft BiOp in the fall.
That does not mean that the committee or individual members believe that the
primary ESA issue is fishing effects on the SSL prey field. We have been
asked to evaluate proposals dealing with fishery restrictions because those
restrictions exist.

I recommend that great care be taken in the narrative regarding
SsLs and the issues the Committee is addressing. A description of the
Council's charge to the Committee should be included, perhaps verbatim. I
recommend that all Committee "assumptions" and "perceptions" be dropped from
the narrative, since I don't believe they are necessary to the task.

Terry

Terry L. Leitzell
General Counsel

Icicle Seafoods, Inc.
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RE: SSLMC proposal ranking tool report

Subject: RE: SSLMC proposal ranking tool report
Date: Mon, 7 Aug 2006 15:22:34 -0700
From: "Terry Leitzell" <TerryL@IcicleSeafoods.com>

To: "Bill Wilson" <bill.wilson@noaa.gov>, "Jerry Bongen" <jbongen@mac.com>,
"Julie Bonney" <jbonney@gci.net>, "Sam Cotten" <samc.er(@gci.net>,
"Larry Cotter" <LCotter371@aol.com>, "Ed Dersham" <outlook(@ptialaska.net>,
"Earl Krygier" <Earl Krygier@fishgame.state.ak.us>, "Kevin Dufty" <kduffy@atsea.org>,
"John Gauvin" <gauvin@seanet.com>, "John Henderschedt" <johnh@prempac.com>,
"Dan Hennen" <danielhennen@alaskasealife.org>, "Sue Hills" <shills@ims.uaf.edu>,
"Frank Kelty" <fvkelty@arctic.net>, "Dave Little" <dlittle@clipperseafoods.com>,
"Steve MacLean" <smaclean@tnc.org>,
"Max Malavansky, Jr." <max_malavan@hotmail.com>,
"Art Nelson" <artnelson49@yahoo.com>, "Kristin R. Mabry" <Kristin.Mabry@noaa.gov>,
"Douglas Demaster" <Douglas.Demaster@noaa.gov>,
"Lowell Fritz" <lowell.fritz@noaa.gov>

CC: "Peggy Merritt" <pmerritt@ak.net>, "Terry Leitzell" <TerryL@IcicleSeafoods.com>

Bill, et al,

I have attached a mark-up of the draft report. My more generic comments follow.

1. Assumptions. The Report states and characterizes several assumptions as being Committee
assumptions that were used by Committee members to construct the model. That is certainly not
correct for me and I doubt that it is correct for at least some other Committee members. Each of us
worked from individual knowledge bases supplemented by the many fine presentations we have
heard over the past several meetings. I recommend deleting all assumptions.

2. Treeview--Disruption. The revised structure of the model incorporates the problem of the
assumptions by assuming that everything is either fisheries effects on SSLs or fisheries effects on
SSL prey. Some SSL needs are not affected by fisheries at all. The original approach of “SSL
needs” as one “mother” and fisheries effects on prey as the other made sense. “Disruption by
Proximity” is not a significant issue for anyone (at least beyond the fact that the 0-3 mile no transit
zones at rookeries are in place, have been in place for many years, and haven’t been challenged by
industry at all). Assigning a weight of .855 to disruption and .145 to fishing competition is
impossible to explain. The previous BiOps have argued that prey competition by fishing is the key
issue regarding fisheries and is the source of most of the current regulations. The “disruption”
branch is really another segment of the fishing competition branch and brings the five zones and
number of affected sites into the equation.

3. Treeview—Prey. Are the three species of concern (pollock, cod, and mackerel) aggregated in this
dimension? Will the NMFS Appendix B be species-by-species or aggregated? If aggregated, the
impacts of changing the cod or mackerel fisheries will be overwhelmed by pollock since the
pollock biomass in several areas is many times the size of the biomass of cod and mackerel
combined. Irecognize that the three species are separate in the SSL effect dimension, but that
does not include the different species values in the TAC/Biomass variable,

4. Figures. Please use the full 1-9 scale of importance in each figure, rather than changing the size of
the figure depending on the longest line/highest value.

5. Partial Change Proposals. How does the model accommodate a proposal that includes partial
changes? Scenario # 1 demonstrates the question. The proposal is to shift 20% of the cod longline
TAC from summer to winter. I am not picking on the specifics of the scenarios, but on the point
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RE: SSLMC proposal ranking tool report

that proposals may be at a more detailed level than the model, and that variables are binary (fully
on or fully off).

a. Part of the “summer” variable changed to “winter” (20% of the longline TAC), with the
remaining 20% staying in the summer. But the model will change the variable from summer
to winter entirely, thus giving the proposal more credit than it should.

b. Will the TAC/Biomass variable reflect only longline cod TAC? Or will the entire
TAC/Biomass variable change based on the entire cod fishery?

Finally, I recognize that you and Peggy Merritt have a short time period to do revisions and provide a
draft to the SSC. I assume that you will not be able to circulate a revision to the Committee before
sending it to the SSC—that’s fine. But, since it will become a public document at that point, I
recommend that you stress in the Introduction (pp.1-2) that this remains a draft by the Committee.

Terry

Terry L. Leitzell
General Counsel

Icicle Seafoods, Inc.

From: Bill Wilson [mailto:bill.wilson@noaa.gov]

Sent: Thursday, August 03, 2006 2:05 PM

To: Jerry Bongen; Julie Bonney; Sam Cotten; Larry Cotter; Ed Dersham; Earl Krygier; Kevin Duffy; John Gauvin;
John Henderschedt; Dan Hennen; Sue Hills; Frank Kelty; Terry Leitzell; Dave Little; Steve MaclLean; Max
Malavansky, Jr.; Art Nelson; Bill Wilson; Kristin R. Mabry; Douglas Demaster; Lowell Fritz

Cc: Peggy Merritt

Subject: SSLMC proposal ranking tool report

Grecetings:

Attached is a preliminary draft of the report on the development of the proposal ranking tool the
Committee completed about a week ago. This report will go to the SSC for their review and comments
at their August 15-16 meeting in Juneau.

Several of the Committee members did not attend last week's meetings and I don't expect you to have
comments on this report - but I'm sending it to you so you have a sense of what the Committee

accomplished.

Since we need to get this to the SSC as soon as possible, we have only a short period of time in which to

2of4 8/9/2006 3:50 PM



ﬁf*" #e Let /4

7

Multi-Criteria Decision Tool to Evaluate Proposals for
Change in Steller Sea Lion Protection Measures in the
Gulf of Alaska and Bering Sea/Aleutian Islands
Groundfish Fisheries, 2006

Developed by the
Steller Sea Lion Mitigation Committee

North Pacific Fishery Management Council

August 2006




TABLE OF CONTENTS

Page
L ST OF TABLES Lottt et e bbbttt R bbb bbb A b bt e il
LIST OF FIGURES ......coovoiititiiet ettt ettt e 1 e st skt s s m e s s b o ii
LIST OF APPENDICES . ......iot oot iettseiaesssrssees s oo eeees ot bs hcbtab st et st he bttt r bRt na e sen i
INTRODUCTION .oty oot bbbttt s e e b3 SRR st b s e bt 1
IMETHODS ..ottt 1ot ts et s a2t e81 e et 8284 R B s bbb 2
PATTICIDAILS ......oooviveves et ettt e oo oo bbb e oL bbb E bbb 2
APPIOACH . ..o e L S R 2
Structuring and Establishing Pnormes .................................................................................... 2
STUCTUIAL AGJUSE. ... voieee ettt eee e b s b b eS8 bS48 841805552 Tos oot 4
RESULTS AND DISCUSSION L....oooovtioeetee et sereassesiesssssasrssesses e essssees sesessasssnaessesessssonssestsnssessbese bnesemisssasasssssasiss sy 4
IMHISBION ..ottt eee e tbs st ts st ee et a1 e s ef £k kb bR SRR RS SERSS e e 4
Dimensions Along Which Impacts of Proposed Changes are Evaluated ... 4
The PreY OF the SSL. .. oeiveeiries sttt ees et ek s 4
The SSL ..o, 5
YT S 15) 1= O O U T OO U TSP ST OO O OO OSSO TP PR TO PSPPSR TOT 6
Variables Applicable to the Prey Dlmensxon O TSP PO PO PO VO TP T RO 7
Variables Applicable to the SSL Dimension..
OVETAIL MOTEL........eoveoeie ettt et b2 oo seh e s et et as s b
Other Variables
IMPLEMENTATION OF THE EVALUATION TOOL ....ccoicoiiiiiiiiiis et 16
LITERATURE CITED ....ooioiooiiiototetets st se et as sttt s e eb e s bbbt bbb e 19
APPENDIX A Loooooeee ettt et ts s e ts b4 s bbb LR bbb E b 20
APPENDIX B .ottt et e es st s s Lo r s e e e SRR E e e SR e 21
APPENDIX Cooooooveooee ettt et st b st s s sk £ setb s8££ 420 AR bS04 e
APPENDIX D oot ettt et e e bt a ekt e LR E LR b e ek b e st a b n b e
APPENDIX E oottt e er et essaese s e e e bbbt seb s s e bR SRR b



LIST OF TABLES

Table Page
1. The potential set of variables from proposed fishing regulation changes that are included in
the model to evaluate impacts to the SSL and their prey.......coooovinivins bt e e bbbt e e 6
2. Judgments on the degree of impact (group geometric mean) that scenarios of removal rate and
duration of fishing have on the SSL Prey ... 9
LIST OF FIGURES
Figure Page
1. The priority of SSL and theil Prey ... s 6
2. The priority of SSL site types, by S€ason ................cocoovvvvnrinnns e 11
3. The sensitivity (priority) of a SSL site type to proximity of fishing, by season ... 12
4,  The potential for adverse impact (priority) of a change in fishing, considering percentages of
SSL sites affected in a region, and fishing in proximity t0 the SIES......coooiiimiioreioce 13
5. Ratings of importance of Atka mackerel, Pacific cod, and pollock to the SSL by region and
SEASONN. 1.vvveeteeeieeete et eee et et ee st es et eae e e ebes R b koA £ 4R E e b e RS e b LS eRE b et St e bR R e E R sa e e E e st e 15
LIST OF APPENDICES
Appendix Page
A.  Participants involved in the development of the evaluation tool, Seattle, July 25-27, 2006.............cccooiievvene 20
B. The TAC/biomass table from Doug
C. Information handed out by NMES-AFSC staff at the July 25-27, 2006 meeting ............coooooviivoonciiis
D. Treeview of the hierarchies for the two dimensions
E.  Data grid eXAMPIE ...coooiiiiiiiii et b s



INTRODUCTION

The North Pacific Fishery Management Council (NPFMC) reinstituted the Steller Sea
Lion Mitigation Committee (SSLMC) for the purpose of tracking the recent Section 7
Consultation, and to accept proposals for possible changes to existing Steller sea lion
(SSL) mitigation measures for the Pacific cod, pollock and Atka mackerel fisheries in the
Gulf of Alaska and the Bering sea/Aleutian Islands. The SSLMC began work to prepare
and develop a tool for evaluating proposals, which was presented to the NPFMC and the
SSC in June 2006. The SSLMC were advised to institute a more rigorous approach to
identifying potential impacts to the SSL resulting from fishing activity, and how changes
in fishery regulations could be gauged to minimize impacts to the SSL. In July 25-27,
2006 SSLMC members and scientific advisors with the National Marine Fisheries
Service Alaska Fisheries Science Center (NMFS-AFSC) met in Seattle to begin
development of an evaluation tool using a facilitated systems approach to planning and
evaluation — the Analytic Hierarchy Process (AHP).

The AHP has been used extensively for decades to address planning, conflict resolution,
and prioritization in such areas as policy development, economics, engineering, medical
and military science, and has more recently been applied to fisheries research and
management (Leung et al. 1998; Merritt and Criddle 1993; Merritt 1995, 2000 and 2001;
Merritt and Skilbred 2002; Merritt and Quinn 2000; Ridgley et al. 1997, USFWS 2005,
2006). The AHP is a tool for facilitating decision-making by structuring the problem into
levels comprising a hierarchy. Breaking a complex problem into levels permits decision
makers to focus on smaller sets of decisions, improving their ability to make accurate
judgments. Structuring also allows decision makers to think through a problem in a
systematic and thorough manner. The AHP encourages people 1o explicitly state their
judgments of preference or importance. Decision support software, Expert Choice,' was
used interactively to structure the problem, depict the influence of weights, and derive the
priority of elements.

The evaluation tool will undergo several phases of development and review:
1. July 25-27, 2006 the SSLMC develops a prototype evaluation tool, in
collaboration with the NMFS-AFSC staff in Seattle;

2. August 4-9, 2006 the SSLMC reviews and comments on a draft report of the
prototype evaluation tool;

3. August 15-16, 2006 the SSC reviews and comments on the prototype
evaluation tool in Juneau; and,

4. The SSLMC incorporates comments from the SSC in the development of the
evaluation tool.

! Forman, E., T. Saaty, M. Selly, and R. Waldron. Expert Choice, Decision Support Software, McLean VA.
1983.



The purpose of this report is to describe and present the evaluation tool developed by the
SSLMC, in concert with the NMFS-AFSC and public in Seattle, July 25-27, 2006. This
report constitutes the first phase in the development of the evaluation tool, and is
intended to provide a basis for review and comment from the SSC at their August 13-16,
2006 meeting in Juneau.

Work on the evaluation tool by the SSLMC does not imply that a clear linkage between
fish harvest and abundance of SSL is known to exist. Rather, the evaluation tool is

predicated on the assumption by NMFS in the current Biological Opinion that the activity
¢ rankings by .-

of fishing had, and may continue to_have g, yelationship with SSL. The r
Committee Members include their assessments of the validity of that assumption. The
July 25-27 meeting in Seattle was solely concerned with developing a tool to evaluate
impacts; insufficient time and information has been available to the SSLMC to fully
develop a tool to evaluate benefits or “credit” in a proposal.

METHODS

PARTICIPANTS

A total of 13 SSLMC members participated in developing the evaluation tool (see
Appendix A). Advice and scientific information was provided by NMFS AFSC staff as
well as members of the public. The meeting was facilitated by Dr. Margaret Merritt
(Resource Decision Support).

APPROACH

The AHP was used to structure the problem and derive the interactions of its parts using
data (when available) in combination with expert judgment (Saaty 1999). Expert
judgment is defined as “previous relevant experience, supported by rational thought and
knowledge” (Saaty and Kearns 1985).

STRUCTURING AND ESTABLISHING PRIORITIES

A top-down structuring approach was used, whereby the mission forms the top of the
hierarchy and dimensions form the second level of the hierarchy. The mission is a
responsibility to fulfill. A dimension is a path along which an impact can be measured.
Variables and their sub-units are the set of proposed changes to fishing regulations, and
form the starting point for discussing the lower levels of the hierarchy. The group was
tasked with discerning how variables associated with fishing would be likely to impact
the dimensions of the SSL and their prey.

Development of the hierarchy was completed first, and then priorities were assigned to
the elements of the hierarchy, with discussion about criteria for judging importance.
Judgments on the degree of importance (or degree of sensitivity to impact) of a group of
elements was always made in relation to their “mother” node - this linked the elements in
the lower levels to the upper levels of the hierarchy. In discussing criteria, a question
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such as the following was asked for each group of judgments, “Are all elements of this
group of equal importance in assessing impacts, or is one element of more or less
importance than another, in relation to its mother node?” A specific example follows:
“Are all SSL site types (rookery, haulout, or other) of equal importance (sensitivity) to
impact from fishing activity, or is one of more or less importance than another, in relation
to a given season (winter or summer)?” In-depth discussion, with supporting data from
NMFS-AFSC staff, followed each such question, fo attempt to establish a rationale for
gachiquestion, ... . CommentTLE: At for s w

; Committee member, the rationale was
.. | frequently not clearly established,

Using criteria as guidelines, the SSLMC was asked to use supporting data (when " ;

. T N T .. . H | Deleted: so that the rationale for
possible) and/or their expert judgment in individually assigning ratings of importance to { judging importance was clearly }
elements in each level of the hierarchy. The relative importance of the dimensions was { established

evaluated, then that of the variables within each dimension, then that of the sub-units
within each variable. Participants were given time to think and write their ratings of
importance down before sharing and discussing their judgments. A positive ratio scale
with associated verbal equivalents was used to rate importance, where numbers between
those listed (e.g., 2, or 2.5, etc.) were used to interpolate meanings as a compromise:

R .-+ Comment [TL2]: This scale suffers
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5 Stron g importance Committee was asked for text definitions
3

of the 1-9 scale for the “T AC/Biomass”
variable, the result was “high—high to
moderate—moderate—moderate to
low—Jlow”. Interestingly that text is not

1 Slight importance in'the répoit on .8 where that variable is
discussed. L

Moderate importance

Elements judged to be of equal importance were given equal scores. Consensus within a
range of two to threc points on the rating of elements was usually achieved among
participants. When disparity in judging importance occurred, it meant there was
disagreement, and discussion and debate was encouraged. Debates advanced the
understanding of important concepts and often resulted in a clearer definition of the
dimension or variable. By seeking consensus not only was dialogue and learning
encouraged, but also the formation of a group solution, rather than individual solutions,
was promoted.

Expert Choice was used interactively to depict the influence of weights and derive the
priority of variables. Priorities approximate the strength of importance for each variable,
adjusted to reflect the importance assigned to the dimension addressed by that variable.
Mathematically, relative ratings of importance are entered into a vector and normalized.
The values from the vector are then multiplied by the weight in the next highest level,
and the result is the weight of importance for variables. The total score for each variable
is then calculated by adding the weighted proportions over all variables within a
dimension:



= iWkpk.m
k=1

where

T, = the total weighted score for variable m,

W, = the weight for dimension k,

Prm = the weighted proportion of the total score for variable m
addressing dimension k

d = the number of variables.

STRUCTURAL ADJUST

Structural imbalance in the hlerarchy can lead to dllutlon of the weight of many varlables

under a single dimension, so an adjustment feature in Expert Choice can be used to
restore priorities to their respective proportion of weight. While approximate balance is
sought and desired, complex problems do not always lend themselves to balance — thus
the advantage of the structural adjust feature.

In a conceptual example, consider that if a dimension (A) has four variables, and another
dimension (B) has two variables, then there are six variables in all and structural
adjusting multiplies A’s priority by 4/6 and B’s by 2/6. Thus, the overall priorities for
A’s variables are not diluted simply because there are many of them.

RESULTS AND DISCUSSION

MISSION

The mission of the SSLMC is to build upon previous efforts in developing a rational
approach to evaluating proposed changes in regulations (relevant to existing mitigation
measures) that encompasses relevant and measurable dimensions of the SSL and their

prey.

Work proceeded with the assumption_supplied by NMFS that there is a relationship

between prey availability and the health , of the SSL. The Committee was tasked with .-

considering _new proposals that would modify existing_regulations that had been
developed under the current Biological Opinion, while taking account of new information
and new research results.

DIMENSIONS ALONG WHICH IMPACTS OF PROPOSED CHANGES ARE
EVALUATED

The SSLMC identified two dimensions of the problem:
e how fisheries affect the prey of the SSL; and,
e how fisheries affect the SSL.
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The Prey of the SSL
The SSLMC engaged in lengthy discussions about concepts relating f ishing to the prey

capture “and consume prey.
altered_in_a_manner_that affects the SSL?” The_ NMI‘
aggregated prey are easicr for the SSL to capture, and that yemoval of fish can result in a

reduced number of fish or fish aggregations. The question that arises is, “Will prey be

| measurably depleted_in a manner that affects SSLs?”,

Both of the above concerns were ultimately combined by the SSLMC into one dimension
because it was thought that realistically there could be little measurable distinction
between the two.

The SSL

Much discussion focused on SSL foraging ecology, reproductive behavior and energy
related to adult females and weanlings, as these categories of individuals have varying
energy balance needs over time, as compared with adult males. Males are able to forage
further and more independently because they do not care for young, and do not need to
expend energy converting food into maternal milk. There can be degrees of impact to
adult females through competition The assumption is that females have dual roles of

have not yet weaned and are stlll partly rehant on maternal care is a primary concern.
The assumption is that weanlings have smaller body size, lesser diving capability and
| must balance energy over a shorter period of time than adults

All concerns were ultimately combined into one dimension because adult females and
weanlings overlap in time and space, thus making these components of the problem
| nearly indistinguishable from an impact point of view,

Judgments of importance between the prey field and the SSL dimensions was based on
| the degree to which change may cause an impact, tha result, in an adverse ef!

the energy balance of an individual SSL. The geometric mean of all scores resulted in °

ratings of importance for the dimensions (Figure 1). The spread of scores was between 3-
4, on a scale of 1-9, which can be characterized as mild disagreement, occurring within a
minority of the SSLMCl
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Prey field

The Priority of Dimensions Along Which
Impacts are Evaluated

0 1 2 3 4 5 -]

Priority

Figure 1. The priority of SSL and their prey.

VARIABLES

Prior to the meeting, a scoping survey was distributed to a sub-group, to identify
variables. The question asked was, “What’s on the table for change?” And, “Given the
set of variables, what sub-set will be used in the evaluation tool?” At the meeting, the
entire SSLMC modified the list. Table 1 lists the variable field identified as useful to the

evaluation tool.

Table 1. The potential set of variables from proposed fishing regulation changes that
are included in the model to evalnate impacts to the SSL and their prey.
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Variable

Sub-units

1. Fish Species of
Interest

a. Pacificcod b. Pollock ¢. Atka mackerel

2. TAC

The TAC is calculated for each fish species of interest, for each region.

3. Fish Biomass

The biomass is estimated for each fish species of interest, for each region

4. Fishing duration

a. Pulse (TAC is taken in 3-10 days)
b. Prolonged (TAC is spread out across time)

5. Geographic regions

a. Eastern Gulf of Alaska (EGOA)

b. Central Gulf of Alaska (CGOA)

¢. Western Gulf of Alaska (WGOA)

d. Eastern Aleutian Islands (EAI; includes the Bering Sea)
¢. Central Aleutian Islands (CAI)

f. Western Aleutian Islands (WAT)

g. Pribilof Islands

6. Seasons

a. Summer (the SSL breeding season, defined as May-September)
b. Winter (non-breeding season, October-April)

7. SSL site types

a. Rookery b. Haulout _ c. other

8. Proximity zones to
a SSL site

2.0-3nm  b.3-10nm ¢ 10-20nm d.20+nm e, not critical habitat

9. The percentage of
SSL sites affected

a.1-10% b. 11-25% ¢.26-50% d.51-75% €. 76-100%

Explanations of variables used in the hierarchy follow for each dimension.

6




Variables Applicable to the Prey Dimension

Variables that can potentially impact the prey field dimension are:
e the TAC for a given fish species in a given region,

e estimates of fish biomass in a given region, and

» fishing duration.

The ideal way to evaluate impacts of proposed changes on the prey field would be to
know fish biomass at the site in question, understand SSL prey needs at the site, and be
able to predict with accuracy the amount and rate of harvest relative to biomass
associated with the proposed change. However, this is a data-poor environment in which
to make decisions, so judgments must be made on the best available information. While
the rationale for a hierarchy of fishing power by gear type was provided in the June 2003
Supplement to the BiOp (page 36), and explained to the SSLMC by NMFS-AFSC staff,
the SSLMC concluded that gear type and vessel size are dissatisfactory proxies for
removal rate. Concerns for using gear type and vessel size as proxies for removal rate
include the lack of consideration for the number of vessels fishing, fisheries occurring on
large schools of fish, and agreement between sectors to avoid fishing conflicts.

The SSLMC launched into a lengthy debate on how best to account for fish removal
relative to available biomass, and raised the possibility of assigning a rating to a fishery
based on the percentage of the TAC taken. Staff from the NMFS-AFSC were asked if
exploitation rates could be estimated in areas smaller than a given region? Unfortunately,
fish biomass surveys do not provide estimates on a per-site basis; fish biomass per
species is estimated on a regional scale. Therefore, the group decided that the best
characterization of removal rate, given limited knowledge is a qualitative assessment of

the ratio of the TAC to biomass ratio, per species, on a reglonal basis, For example, a . -

proposal for a high harvest in an area of low target species abundance would be rated
high (more adverse to the SSL). The NMFS-AFSC agreed to provide to the SSLMC a
qualitative statement of biomass in each region. Catch to biomass comparisons could be
provided by developing a ratio between TAC for a region with the estimated biomass in
that region, projected for 2008, from the next stock assessments and SAFE reports. The
NMFS-AFSC would use their best judgment to estimate regional biomass for Pacific cod,
pollock and Atka mackerel.

Prey removal rate may be complicated by seasonal behavior of fish; for example, pollock
aggregate for spawning in winter and a fishery targeting these fish would have an
exploitation rate that is high, in part because of the schooling behavior of the fish. Fish
migratory behavior could also affect exploitation rate.

The TAC/biomass ratio can be scaled by degrees of impact to the prey field according to
Saaty’s 1-9 ratio scale in the following manner:

Comment [TL8): The species and
| regions are not show on the treeview for
| the TAC/Biomass variables.




¢ A high TAC/low biomass ratio is interpreted as having an extreme impact on the
prey field, and is given a value of ““9”,

¢ A low TAC/high biomass ratio is interpreted as having a slight impact on the prey
field, and is given a scorg of “17,

Between the values of “9” and “17”, are gradations (scores of 2-8) that can be used to
depict the degree of impact to the prey field. For each proposal, the SSLMC must judge
the expected proportion of removal, and score it according to the following guide:

TAC/Biomass per Weight of
species, per region impact (score)
High TAC/Low Biomass

— (W ]R8O

Low TAC/High Biomass

The data supplied by the NMFS-AFSC for this piece of the evaluation tool is found in
Appendix B._This data was not available to the Mitigation Committee when it met nor
when it reviewed the draft of this report.

Characterization of removal rate must be discussed in relation to the duration of removal
— so, the SSLMC engaged in an ¢xtended debate about the impacts of “pulsed” (defined
as approximately 3-10 days) versus “prolonged” fishing on the prey field (small amounts
of fish harvested incrementally over long periods of time). The SSLMC turned to the
NMFS-AFSC for data in this regard. There is some research that suggests SSL are most
vulnerable to prey field disruptions that are characterized by a high removal rate in a
pulsed time frame in a given area (June 2003 Supplement to the BiOp). That is, SSL can
probably deal with low food abundance for a few days, but going without food for 3-10
days would be detrimental to the health of the SSL.. The concemn with pulsed fishing is
localized removals of large quantities of available biomass. Ultimately, the majority
(90%) of the SSLMC decided that at high removal rates, pulsed fishing has the highest
impact; however, at low removal rates the duration of fishing is of slight consequence
(Table 2). The spread of scores shows that general agreement (defined as a spread of 0-
3) is lacking about the impacts of fishing duration in relation to fishing removal rate on
the prey field. The SSLMC intends to continue discussion on this topic upon receipt of
better information.



Removal rate and duration was considered in the context of region; however, all regions
were assigned equal weight because recovery of the SSL is required in all. The SSLMC
also considered removal rate and duration in the context of fish species, but again
assigned equal weight to all three species of interest, because all are important in the diet
of SSL.

Table 2. Judgments on the degree of impact (group geometric mean) that scenarios
of removal rate and duration of fishing have on the SSL prey. A high geometric
mean score reflects a highly adverse impact.

TAC/Biomass Duration of Geometric Mean Spread of Scores
Score® Fishery Group Score
9 Pulsed 8.74 1
Prolonged 143 8
8 Pulsed 8.00 0
Prolonged 1.41 7
7 Pulsed 6.90 2
Prolonged 1.40 6
6 Pulsed 6.15 0
Prolonged 1.38 5
5 Pulsed 5.36 3
Prolonged 1.16 2
4 Pulsed 4.04 4
Prolonged 1.12 1
3 Pulsed 3.15 6
Prolonged 1.06 1
2 Pulsed 2.00 7
Prolonged 1.06 1
1 Pulsed 1.19 7
Prolonged 1.06 |

2 A high TAC/low biomass ratio reflects a high rate of removal, which is deemed as
having an adverse effect on the SSL prey field.

Variables Applicable to the SSL Dimension

Variables that can potentially impact the SSL dimension are:
o fishing near a type of SSL site,

e fishing within zones of proximity to the site, in a given season,
o the percentage of SSL sites in a region affected by the proposed change,
e fish species targeted for harvest, and

¢ fishing within a geographic region, in a given secason.




SSL Site Type by Season and Proximity, and the Percentage Affected
The ideal way to evaluate the impacts of proposed changes to fishing regulations on the

degree of disturbance to SSL would be to examine the impacts related to the number of -

SSL per site on a seasonal basis, and the trend in SSL abundance. However, survey
counts of SSL are not conducted at every site, occur primarily in summer, and movement
of SSL between sites is known to occur; thus, the effects of fishing in winter at a
particular site would have little relation to SSL abundance counts that were conducted in
summer. Lack of complete knowledge of SSL abundance per site on a seasonal basis and
the extent of movement between sites also hampers incorporation of SSL trend
information into the evaluation tool. Trends per area are subject to error due to
variability in SSL movement between sites, and thus trends are not meaningful on a per-
site basis. The NMFS-AFSC staff suggested that incorporation of the concept of the
sensitivity of site type and proximity per season into the evaluation tool would serve as
the best available proxy to SSL abundance and trend, because data on sites is the better
data source.

The SSLMC discussed the best way in which to incorporate time, and concluded that
seasons based on the energy needs of the SSL would be the best characterization.
Summer is defined as the breeding season (May-September) and is roughly equivalent to
the BC fishing seasons. It is assumed that energy needs are greater for lactating females
and other nutritional stresses associated with breeding; thus, summer would be a more
important (sensitive) time than winter. Winter is defined as the non-breeding season
(October-April) and is roughly equivalent to the DA fishing season.

sites that are listed under the Endangered Species Act, but do not meet the seasonal .
criteria for rookery or haulout; SSL can still be present at these sites. Following
testimony from the NMFS-AFSC staff regarding site type and importance based on
seasonal use, votes were taken on the degree of sensitivity, where a high score represents -

a site that has great importance in the overall recovery of the SSL and is sensitive to
change (Figure 2).
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The Priority of SSI. Site Type by Season

Summer rookery
Winter rookery
Summer haulout
Winter haulout
Summer other

Winter other

0 1 2 3 4 5 6 7 8
Priority

Figure 2, The priority of SSL site types, by season

Thus, a summer rookery is more important and is more sensitive to impact than a winter
“other” site because of SSL breeding activity.,

The impact of fishing to a site/season combination depends on how close fishing takes

place. The NMFS assumption is that fishing in increasing proximity to a SSL site may
have_increasing effects on the prey field for, the SSL. Much work and discussion has

previously gone into the “zonal approach” presented in Tables 1I 1-9, on pg 94 of the
.The SSLMC wished to incorporate the concept of
the zonal approach into the evaluatlon tool, and prior ratings of importance were adjusted .

June 2003 Supplement to the BiOp.

to reflect the 1-9 rating scales used in the AHP. The SSLMC expanded on the zonal
approach by considering sensitivity to proximity in relation to site type and scason
(Figure 3).

There was agreement (a spread of 0-3) among the group on the sensitivity of the zones
per site/season combination. The most important zone is 0-3 nm for all site types by
season; the least important zones are the 20+ nm and that area designated as “not critical
habitat (CH)”. The priority scores assigned by the SSLMC are consistent with those
recommended by the NMFS-AFSC. The most critical habitat surrounds rookeries, in the
0-3nm and 3-10 nm zones.

Members of the SSLMC wanted to account for the percentage of SSL sites in a region
affected by a proposal, combined with proximity to a site. Consensus was reached to
include five categories of site percentages affected, within three proximity zones (Figure
4). The greatest adverse impacts (scored as “9”) would occur if the proposal sought to
affect from 11-100% of SSL  sites in the 0-3 nm

¥

I

JZome. .

-1 Comment [TL12]: If the Report is

going to comment on how many
Members voted which way, it should do
50 for all choices made by the
Committee. 1 recommend deleting all of
these comments,

1 Peleted: The majority of the group

voted similarly, with a 4 -5 spread in
scores due to only a disagreement from
one or two members, depending upon the

.| site/scason in question

( Deleted: .

)

o
| Deleted: increases deleterious effects
S § on

1

' Comment [TL13]: Again, data not

presented to the Conunittee should not be
included or characterized in the

“ | Cofiitnittes’s Report.

Deleted: New juvenile telemeiry data
(Lowell Fritz, personal communication)
supports high sensitivity for the 0-3 nm
and 3-10 nm zones. The assumption is
that increasing distance of activity from
the SSL site reduces disturbance to the
SSL.

{
-1 Deleted: a given region, operating

! within




Winter Rookery

Summer Rookery

0-3nm 0-3nm
3-10nm 3-10nm
10-20nm 10-20nm
20+nm 20+nm
not CH not CH
0 2 4 5 10 0 2 4 ] 8 10
Wwinter Haulout Summer Haulout
0-3nm 0-3nm
3-10nm 3-10nm
10-20nm 10-20nm
20+nm 20+nm
niot CH not CH
0 2 3 6 10 a 2 4 6 8 10
Winter Other Summer Other
0-3nm 0-3nm
3-10nm 3-10nm
10-20nm 10-20nm
20+nm S0+nm
natCh | . , . not CH
o 2z 4 B 0 0 2 PR 8 10
Priority Priority

Figure 3. The sensitivity (priority) of a SSL site type to proximity of fishing, by

scason.




Percentage of SSL Sites Affected at 0.3 nm

76-100%

51-75%,

26-50%

11-25%

1-10%

Percentage of SSL Sites Affected at 3.10 nm

76-100%

51-75%

26-50%

11-25%

1-10%

Percentage of SSL Sites Affected at 1020 nm

76-100%

26-50%

11-25%

1-10%

-4

1] 1 2 3 4 5 B 7 8 9
Priority

Figure 4. The potential of adverse impact (priority) of a change in fishing,
considering percentages of SSL sites affected in a region, and fishing in proximity
to the sites.

13



Fish Species Harvested, by Region and Season

The combination of variables - fish species harvested, in a given geographic region, on a
seasonal basis - is a proxy for nutritional needs of the SSL. Fish species of interest are
Pacific cod, pollock and Atka mackerel, based on scat research that has defined these
species as occurring frequently in the diet (Sinclair and Zeppelin in review). Data
presented to develop ratings of importance included the most recent SSL food habits data
(including Sinclair and Zeppelin 2002). Members of the SSLMC did not assign any
species/region combination a score of “9” because the SSL diet is diverse and not wholly
comprised of Pacific cod, pollock or Atka mackerel, but rather a combination of prey
jterms. Other species observed in high diet proportions include Irish lords, salmon, and
cephalopods. Thus, a fishery that harvested Pacific cod, pollock or Atka mackerel would
still leave unharvested many other SSL prey items.

The seven geographic regions are defined in relation to the SSL draft revised recovery
plan and include three in the Gulf of Alaska (western, central, eastern), three in the
Aleutian Islands (western, central, eastern which includes the Bering Sea), and the

Pribilof Islands region. NMFS stated thay, equal weights of importance (score = 5) must

be assigned to each of the Gulf of Alaska and Aleutian Islands regions because the draft
recovery plan requires an increasing trend in all regions, so all are considered of equal
importance to recovery (although the draft Recovery Play requires an increasing trend in
only 5 of 7 Regions for downlisting), (If the criteria in the draft recovery plan change
regarding the importance of regions, then the evaluation tool would need to be adjusted to
reflect those criteria changes). The Pibilofs were assigned a slightly lesser rating of
importance (score = 3.56) because the haulouts are not identified in the recovery plan.

The SSLMC scored the importance of the combination of fish species by region and
season (Figure 5). A concern was raised about the relatively high ratings of importance
for Pacific cod and pollock removals in the EGOA given the increasing trend in SSL in
this region and the general lack of large Pacific cod or pollock fisheries in the region.

OVERALL MODEL

The hierarchy consists of 215 total elements: two dimensions, 11 variables in the third
level, 26 variables in the fourth level, 44 variables in the fifth level, and 132 variables in
the sixth level (Appendix D). Variables are repeated, so in reality, the hierarchy consists
of only 31 unique elements. Variables were repeated in order to provide multiple
scenarios, thus allowing flexibility in the scoring process. For example, one scenario
could be that a proposal seeks to harvest P. cod in an area with a moderate TAC/biomass
ratio of cod over a prolonged time period, in the summer, in the Eastern Gulf of Alaska,
in the 10-20nm zone, and affect 1-10% of rookeries in the region.

To facilitate the evaluation of proposals, the lowest levels of the hierarchy were
transferred to the Data Grid format (see example in Appendix E). The Data Grid is a
recommended format for evaluating large numbers of alternatives (proposals) with
respect to each variable in the next highest level in the hierarchy.
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Figure 5. Ratings of importance of Atka mackerel, Pacific cod and pollock to the
SSL, by region and season; the striped bar is winter and the solid black bar is

summer. The absence of a bar indicates the lack of a fishery for the species in that
region. A high score indicates a high impact to the SSL.
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Figure 5 continued,

OTHER VARIABLES

The SSLMC considered possible variables that do not apply to evaluating impacts; that
is, those variables that may offer a benefit, or a “credit”. One such variable discussed
was whether a fishery was rationalized. A rationalized fishery has some capacity to
reduce practices that could adversely affect SSL, however the capacity might not always
be exercised. The consensus of the SSLMC was not to include the variable,
“rationalized fishery”, in the model.

Other variables mentioned that do not apply to the impacts model are proposals that seek
to increase safety or economic benefits, and proposals to improve administrative or
management efficiency. These benefits can be listed during the proposal screening
process and examined after the impact evaluation is completed.

IMPLEMENTATION OF THE EVALUATION TOOL

The metric against which rated proposals will be held up to was debated by the SSLMC.
Questions such as these arose: “How will proposals compare to the jeopardy bar?”, and
“Can we compare proposals to the status quo?” One approach suggested was to run a
proposal through the model and obtain its score; then run its status quo through the model
to see the net effect of the proposed change for that specific proposal.

As an example, the following three scenarios were run through the model and scores
were obtained for the proposed change, and its status quo. Each scenario’s scores add to
1, because the proposed change is being compared to its own status quo. A lower score is
better. So, for example, if the proposed change scored 0.4 and the status quo scored 0.6,
that means that the proposed change would have less of an impact on the SSL than the
current situation.
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Scenario # 1

Score

Proposed change: “Change the seasonal apportionments for the longline
catcher/processor Pacific cod fishery in the BSAI from 60/40 A/B season to
80/20 in the A/B season. The amount of harvest from the increase in A season
fishing would be restricted to areas outside SSL critical habitat (outside 20nm
and outside foraging areas).”

Interpretation: The region mostly affected is the EAI (because this area
contains the eastern Bering Sea). The change will mostly entail shifting fishing
from summer to winter, and additional A season fishing will be outside the
20+nm zone, around “other” sites. The TAC/biomass ratio is about “5” and
will not likely change. Fishing is prolonged.

Variables : TAC/biomass of 5, prolonged, winter, EAI, Pacific cod, other site,
20+nm.

369

Status Quo: Fishing occurs at about a TAC/biomass ratio of 5, is prolonged,
occurs mostly in summer, in the EAI in the 10-20nm zone, and affects about
26-50% of rookeries in the region.

Variables: TAC/biomass of 6, prolonged, summer, EAI, Pacific cod, rookery
site, 10-20nm, 26-50% of sites affected.

661

Scenario # 2

Score

Proposed change: “Relax pollock trawl fishing closures around rookeries and
haulouts in the western GOA area 620 between 155 degrees and 150 degrees 30
minutes. Allow pollock trawl fishing between 10 and 20 nm around those sites
during the A and B seasons only.”

Interpretation: The region affected is the WGOA. The TAC/ biomass ratio is
about “7” and fishing is prolonged. There are 4 haulouts & 2 rookeries affected
& the proposal affects 26-50% of all sites in Area 620. The proposal seeks to
allow fishing in the 10-20nm zone, in both winter and summer.

Variables : TAC/biomass of 7, prolonged, WGOA, pollock, 26-50% of sites
affected in the region, at 10-20nm, both winter and summer, for both haulouts
and rookeries.

553

Status Quo: Fishing for pollock occurs in the WGOA at about a TAC/biomass
ratio of 7, is prolonged, occurs year round, but is only allowed at 20-+-nm.

Variables: TAC/biomass of 7, prolonged, WGOA, pollock, 20+nm, both winter
and summer, for both haulouts and rookeries.

447
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Scenario # 3

Score

Proposed change: “New science shows that pollock are important in the SSL
diets and therefore some of the haulouts where SSL occur should have
protection by shifting pollock trawling further offshore. Therefore, close to
pollock traw] fishing all haulouts on the Pribilofs from 0-10nm year round.”

Interpretation: The TAC/biomass is about 3, and fishing is prolonged. This
change would affect 100% of haulouts. It would affect both summer & winter.

Variables: TAC/biomass of 3, prolonged, Pribilofs, winter and summer,
pollock, 10-20nm, 100% of haulouts.

347

Status Quo: Currently there are pollock trawl closures at Pribilof haulouts only
from 0-3 nm.

Variables: TAC/biomass of 3, prolonged, Pribilofs, winter and summer,
pollock, 3-10nm, 100% of haulouts.

653

Of the three scenarios, only #2 would result in greater impact to the SSL, although not
much. Scenarios #1 and 3 would actually remove some level of existing impact to the

SSL.

The SSLMC agreed that additional discussion will be required to develop a process for
using the model to rate proposals. That work will commence following review and

advice from the SSC.
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Appendix A. Participants involved in the development of the evaluation tool,
Seattle, July 25-27, 2006.

SSLMC

[ Name | Organization |  Phone E-mail
Jerry Bongen Fisherman 907 486-6245 jbongen@mac.com
Larry Cotter (chair) APICDA 907 586-0161 Leotter37 1@aol.com

Earl Krygier for Ed
Dersham

Kevin Dufty

John Gauvin

John Henderschedt
Daniel Hennen

Sue Hills

Terry Leitzell

Project Coord -
ADFG

At-Sea Processors
Assoc.

Fishery
Consultant

Premier Pacific
Seafoods

Alaska Sea Life
Center

Univ. of Alaska
Fairbanks

Icicle Seafoods

907 235-5555

206 285-5139

206 660-0359

206 286-8584

907 224-6894

907 474-5106

206 281-5372

Ed_dersham(@fishgame.state.ak.us
kduffy@atsea.com
gauvin@seanet.com
Jjohn@prempac.com
daniclhennen@alaskasealife.org
shills@ims.alaska.edu

TerryL@icicleseafoods.com

Dave Little Clipper Seafoods 206 284-1162 dlittle@clipperseafoods.com
Steve MacLean The Nature 907 276-3133 smaclean@tnc.org
Conservancy
Max Malavansky, Jr St George 907 859-2447 Max_malavan@hotmail.com
Traditional
Council
Art Nelson 907 338-7142 Artnelson49@yahoo.com
NMFS-AFSC Staff
Doug DeMaster 206 526-4000 Douglas.DeMaster@noaa.gov
Lowell Fritz 206 526-4246 Lowell Fritz@noaa.gov
Support Staff:
Facilitator Peggy Merritt 907 457-3911  pmerritt@ak.net
Software Kristin Mabry 907 586-7490  kristin_mabry@noaa gov
Note taker Bill Wilson 907271-2809  bill. Wilson@noaa.gov
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Appendix B. The TAC/biomass tables to be supplied by Doug
Appendix C. Handouts given at the July meeting
Appendix D, The word documents, Treeview of prey & Treeview of SSL

Appendix E. The word document, Data Grid.
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RE: SSLMC proposal ranking tool report

lof3

Subject: RE: SSLMC proposal ranking tool report
Date: Tue, 8 Aug 2006 14:00:32 -0800
From: "Steve MacLean" <smaclean@tnc.org>
To: "Sam Cotten" <resourceanalyst@aleutianseast.org>,
"Lowell, Fritz@noaa. gov" <Lowell.Fritz@noaa.gov>,
"Douglas Demaster" <Douglas.Demaster@noaa.gov>,
"Kristin R. Mabry" <Kristin.Mabry@noaa.gov>, "Art Nelson" <artnelson49@yahoo.com>,
"Max Malavansky Jr." <max_malavan@hotmail.com>,
"Max Malavansky Jr." <max_malavan@hotmail.com>,
"Dave Little" <dlittle@clipperseafoods.com>,
"Terry Leitzell" <TerryL@icicleseafoods.com>, "Sue Hills" <shills@ims.uaf.edu>,
"John Gauvin" <gauvin@seanet.com>, "Kevin Duffy" <kduffy(@atsea.org>,
"Earl Krygier" <Earl Krygier@fishgame.state.ak.us>,
"Ed Dersham" <outlook@ptialaska.net>, "Larry Cotter" <lcotter@apicda.com>,
"Julie Bonney" <jbonney@gci.net>, "Jerry Bongen" <jbongen@mac.com>,
"Bill Wilson" <Bill. Wilson@noaa.gov>, "Dan Hennen" <daniclhennen@alaskasealife.org>,
"John Henderschedt" <johnh@prempac.com>
CC: "Peggy Merritt" <pmerritt@ak.net>

First, | apologize for the delay in my comments, | hope there is still time for them to be useful.

I, too, agree with most of the comments so far raised. | think Sue hit the nail on the head when she stated " the
whole logical construction is based on the primary assumption that fishing affects SSL negatively, which may or
may not be true." | think that needs to be stated at the beginning, regardiess of whether we all agree with the
assumption or not. We are unlikely to come to consensus on that assumption, but that is the reason we're all here.

Regarding John’s comment re: Scenario #1, | wonder at what level of change (1%, 10%, 90%) would anyone be
able to differentiate potential impacts. The model, as Dan pointed out, serves to compare proposals to current
situations, rather than comparing proposals to each other. We would, presumably, have to rely on our best
judgment when comparing two proposals. The model would, in my mind, only serve as one of the criteria by which
proposals were considered, not the answer. With this in mind, | agree strongly with Dan's suggestion that any sort
of qualitative comparison between potential impacts between proposals and status quo {the not much on p 18)
should be removed, and not included in future drafts.

In all, | consider this a reasonable first draft that will be much improved in future iterations.

Best regards,
Steve

----- QOriginal Message-----

From: John Henderschedt [mailto:johnh@prempac.com]

Sent: Tuesday, August 08, 2006 9:16 AM

To: Daniel Hennen; Bill Wilson; Jerry Bongen; Julie Bonney; Sam Cotten; Larry Cotter; Ed Dersham;
Earl Krygier; Kevin Duffy; John Gauvin; Sue Hills; Frank Kelty; Terry Leitzell; Dave Little; Steve
MacLean; Max Malavansky, Jr.; Art Nelson; Kristin R. Mabry; Douglas Demaster; Lowell Fritz

Cc: Peggy Merritt

Subject: RE: SSLMC proposal ranking tool report

| agree with the comments presented thus far and would like to expand on Dan’s comments in regard
to the model and the results of the three scenarios-

In looking at Scenario #1, it seem that the resuits are not very instructive unless there were a variable
that captures the exact percentage to be moved. A transfer of seasonal apportionment from the CD
to the AB season appears to result in a lower impact on sea lions, but | don't think that the model can
distinguish between a movement of 1% and a movement of all of the CD quota to AB season. This

8/9/2006 3:50 PM
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INTRODUCTION

The North Pacific Fishery Management Council (NPFMC) reinstituted the Steller Sea
Lion Mitigation Committee (SSLMC) for the purpose of tracking the recent Section 7
Consultation, and to accept proposals for possible changes to existing Steller sea lion
(SSL) mitigation measures for the Pacific cod, pollock and Atka mackerel fisheries in the
Gulf of Alaska and the Bering sea/Aleutian Islands. The SSLMC began work to prepare
and develop a tool for evaluating proposals, which was presented to the NPFMC and the
SSC in June 2006, The SSLLMC were advised to institute a more rigorous approach to
identifying potential impacts to the SSL resulting from fishing activity, and how changes
in fishery regulations could be gauged to minimize impacts to the SSL. In July 25-27,
2006 SSLMC members and scientific advisors with the National Marine Fisheries
Service Alaska Fisheries Science Center (NMFS-AFSC) met in Seattle to begin
development of an evaluation tool using a facilitated systems approach to planning and
evaluation — the Analytic Hierarchy Process (AHP).

The AHP has been used extensively for decades to address planning, conflict resolution,
and prioritization in such areas as policy development, economics, engineering, medical
and military science, and has more recently been applied to fisheries research and
management (Leung et al. 1998; Merritt and Criddle 1993; Merritt 1995, 2000 and 2001;
Merritt and Skilbred 2002; Merritt and Quinn 2000; Ridgley et al. 1997, USFWS 2005,
2006). The AHP is a tool for facilitating decision-making by structuring the problem into
levels comprising a hierarchy. Breaking a complex problem into levels permits decision
makers to focus on smaller sets of decisions, improving their ability to make accurate
judgments. Structuring also allows decision makers to think through a problem in a
systematic and thorough manner. The AHP encourages people to explicitly state their
judgments of preference or importance. Decision support software, Expert Choice,’ was
used interactively to structure the problem, depict the influence of weights, and derive the
priority of elements.

The evaluation tool will undergo several phases of development and review:
1. July 25-27, 2006 the SSLMC develops a prototype evaluation tool, in
collaboration with the NMFS-AFSC staff in Seattle;

2. August 4-9, 2006 the SSLMC reviews and comments on a draft report of the
prototype evaluation tool;

3. August 15-16, 2006 the SSC reviews and comments on the prototype
evaluation tool in Juneau; and,

4. The SSLMC incorporates comments from the SSC in the development of the
evaluation tool.

! Forman, E., T. Saaty, M. Selly, and R. Waldron. Expert Choice, Decision Support Software, McLean VA.
1983.



importance than another, in relation to its mother node?” A specific example follows:
«Are all SSL site types (rookery, haulout, or other) of equal importance (sensitivity) to
impact from fishing activity, or is one of more or less importance than another, in relation
to a given season (winter or summer)?” In-depth discussion, with supporting data from
NMFS-AFSC staff, followed each such question, so that the rationale for judging
importance was clearly established.

Using criteria as guidelines, the SSLMC was asked to use supporting data (when
possible) and/or their expert judgment in individually assigning ratings of importance to
clements in each level of the hierarchy. The relative importance of the dimensions was
evaluated, then that of the variables within cach dimension, then that of the sub-units
within each variable. Participants were given time to think and write their ratings of
importance down before sharing and discussing their judgments. A positive ratio scale
with associated verbal equivalents was used to rate importance, where numbers between
those listed (e.g., 2, or 2.5, etc.) were used to interpolate meanings as a COMpromise:

Scale of Importance Definition
9 Extreme importance
7 Very strong importance
5 Strong importance
3 Moderate importance
1 Slight importance

Elements judged to be of equal importance were given equal scores. Consensus within a
range of two to three points on the rating of elements was usually achieved among
participants. When disparity in judging importance occurred, it meant there was
disagreement, and discussion and debate was encouraged. Debates advanced the
understanding of important concepts and often resulted in a clearer definition of the
dimension or variable. By seeking consensus not only was dialogue and learning
encouraged, but also the formation of a group solution, rather than individual solutions,
was promoted.

Expert Choice was used interactively. to depict the influence of weights and derive the
priority of variables. Priorities approximate the strength of importance for each variable,
adjusted to reflect the importance assigned to the dimension -addressed by that variable.
Mathematically, relative ratings of importance are entered info a vector and normalized.
The values from the vector are then multiplied by the weight in the next highest level,
and the result is the weight of importance for variables. The total score for each variable
is then calculated by adding the weighted proportions over all ‘variables within a
dimension:
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where

T, = the total weighted score for variable m,

W, = the weight for dimension k,

pem = the weighted proportion of the total score for variable m
addressing dimension k

d = the number of variables.

STRUCTURAL ADJUST
Structural imbalance in the hierarchy can lead to dilution of the weight of many variables

under a single dlmenswnL so an adjustment feature in Expert Choice can be used to

restore priorities to their respective proportion of welght While approx1mate balance is
sought and desired, complex problems do not always lend themselves to balance — thus
the advantage of the structural adjust feature.

In a conceptual example, consider that if a dimension (A) has four variables, and another
dimension (B) has two variables, then there are six variables in all and structural
adjusting multiplies A’s priority by 4/6 and B’s by 2/6. Thus, the overall priorities for
A’s variables are not diluted simply because there are many of them.

RESULTS AND DISCUSSION

MISSION
The mission of the SSLMC is to build upon previous efforts in developing a rational

approach to evaluating proposed changes in regulations (elativeto existing mitigation -4
measures) that encompasses relevant and measurable dimensions of the SSL and their ..

prey.

Work proceeded with the assumption that hhere is a relationship between prey and the

nutritional balance of the SSL|_[suggest “predicated on the assumption that fishing has .-

some relationship with SS1.” or very similar language from earlier in 1eport]

DIMENSIONS ALONG WHICH IMPACTS OF PROPOSED CHANGES ARE
EVALUATED
The SSLMC identified two dimensions of the problem:

s how fisheries affect the prey of the SSL; and,

e how fisheries affect the SSL.

The SSLMC’s perception of the problem mirrors primary concerns of the Endangered
Species Act, which are the potential for jeopardy or adverse modification through fishing
effects on the SSLs and their habitat with changes in the prey field or the ability of the
SSLs to acquire food.
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The Prey of the SSL

The SSLMC engaged in lengthy discussions about concepts relating ﬁshmg to the prey
field, including concerns about the availability of prey as affected b

fishing activities. Response of the prey field to fishing can include changes in ﬁsh -

schooling behavior, which may impact the SSL’s ability to capture and consume prey.
Dispersal of the prey field through fishing activities may also induce “prey switching”.
The question that arises is, “Will prey availability be altered?” The assumption is that
more aggregated prey are easier for the SSL to capture. A second concern is the
likelihood of depletion of prey by removal. Removal of fish can result in a reduced
number of fish or fish aggregatlons The question that arlses is, “Will prey be

field.

Both of the above concerns were ultimately combined by the SSLMC into one dimension
because it was thought that realistically there could be little measurable distinction
between the two.

The SSL

Much discussion focused on SSL foraging ecology, reproductive behavior and energy
balance needs, and potential disruptions from fishing activity to the general well-being of
the SSL. Degree of impacts was related to adult females and weanlings, as these
categories of individuals have more restrict
adult males. Non-territorial ynales are able to forage further and Jonger because they do

not care for young, and do not need to expend energy on lactation. There can be degrees_._
of impact to adult females through competition. The assumption is that females have =

dual roles of maintenance and reproduction. Fishing competition with juvenile SSLs that
have not yet weaned and are still partly reliant on maternal care is a primary concern.
The assumption is that weanlings have smaller body size, lesser diving capability and
must balance energy over a shorter period of time than adults. In addition to the concept
of competition, the concept of disturbance to the SSL by fishing activity was discussed.
The SSLMC intended the term “disturbance” t¢ include behavioral and physical aspects.

All concerns were ultimately combined into one dimension because adult females and
weanlings largely overlap in time and space, thus making these components of the

problem nearly indistinguishable from an impact point of view; and, disturbance is an ... A

overarching concern, related to several variables, including proximity.

Judgments of importance between the prey field and the SSL dimensions was based on
the degree to which change may cause an impact, resulting in an adverse effect on the
energy balance of an individual SSL. The geometric mean of all scores resulted in
ratings of importance for the dimensions (Figure 1). The spread of scores was between 3-
4, on a scale of 1-9, which can be characterized as mild disagreement, occurring within a
minority of the SSLMCl__ -

ive energy balance needs, as compared with .-
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Figure 1. The priority of SSL and their prey.

VARIABLES

Prior to the meeting, a scoping survey was distributed to a sub-group, to identify
variables. The question asked was, “What’s on the table for change?” And, “Given the
set of variables, what sub-set will be used in the evaluation tool?” At the meeting, the
entire SSLMC modified the list. Table 1 lists the variable field identified as useful to the

evaluation tool.

Table 1. The potential set of variables from proposed fishing regulation changes that
are included in the model to evaluate impacts to the SSL and their prey.

Variable

Sub-units

1. Fish Species of
Interest

a. Pacific cod b. Pollock c¢. Atka mackerel

2. TAC

The TAC is calculated for each fish species of interest, for each region.

3. Fish Biomass

The biomass is estimated for each fish species of interest, for cach region

4. Fishing duration

a. Pulse (TAC is taken in 3-10 days)
b. Prolonged (TAC is spread out across time)

5. Geographic regions

a. Eastern Gulf of Alaska (EGOA)

b. Central Gulf of Alaska (CGOA)

¢. Western Gulf of Alaska (WGOA)

d. Eastern Aleutian Islands (EAL includes the Bering Sea)
e. Central Aleutian Islands (CAD)

f. Western Aleutian Islands (WAI)

g. Pribilof Islands

6. Seasons

a. Summer (the SSL breeding season, defined as May-September)
b. Winter (non-breeding season, October-April)

7. SSL site types

l. Rookery b. Haulout  c. other

8. Proximity zones to

a.0-3nm b.3-10nm
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Variables Applicable to the Prey Dimension

Variables that can potentially impact the prey field dimension are:
¢ the TAC for a given fish species in a given region,

e estimates of fish biomass in a given region, and

¢ fishing duration.

The ideal way to evaluate impacts of proposed changes on the prey field would be to
know fish biomass at the site in question, understand SSL prey needs at the site, and be
able to predict with accuracy the amount and rate of harvest relative to biomass
associated with the proposed change. However, this is a data-poor environment in which
to make decisions, so judgments must be made on the best available information. While
the rationale for a hierarchy of fishing: power by gear type was pr0v1ded in-the June 2003
Supplement to the BiOp (page 36), and explained to the SSLMC by NMFS-AFSC staff,
the SSLMC concluded that gear type and vessel size are dlssatlsfactory proxies for
removal rate. Concerns for using gear type and vessel size as proxies for removal rate
include the lack of consideration for the number of vessels fishing, fisheries occumng on
large schools of fish, and agreement between sectors to avoid fishing conflicts. |

The SSLMC launched into a lengthy debate on how best to account for fish removal
relative to available biomass, and raised the possibility of assigning a rating to a fishery
based on the percentage of the TAC taken. Staff from the NMFS-AFSC were asked if

exploitation rates could be estimated in areas smaller than a given region,L,Unfortunately, e
fish biomass data are not collected on a scale suitable to provide estimates at each site, .-

rather fish biomass js estimated on a reglonal scale. Therefore, the group decided that the

best characterization of removal rate, given limited knowledge, is a qualltatlve { Deleted: :

assessment of the ratio of the TAC to biomass ratio, per species, on a regional basis. For
example, a proposal for a high harvest in an area of low target species abundance would
be rated high (more adverse to the SSL). The NMFS-AFSC agreed to provide to the
SSLMC a qualitative statement of biomass in each region. Catch to biomass comparisons
could be provided by developing a ratio between TAC for a region with the estimated
biomass in that region, projected for 2008, from the next stock assessments and SAFE
reports. The NMFS-AFSC would use their best judgment to estimate regional biomass
for Pacific cod, pollock and Atka mackerel.

Prey removal rate may be complicated by seasonal behavior of fish; for example, pollock
aggregate for spawning in winter and a fishery targeting these fish would have an
exploitation rate that is high, in part because of the schooling behavior of the fish. Fish
migratory behavior could also affect exploitation rate.

The TAC/biomass ratio can be scaled by degrees of impact to the prey field according to
Saaty’s 1-9 ratio scale in the following manner:
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» A high TAC/low biomass ratio is interpreted as having an extreme impact on the
prey field, and is given a value of “9”.

¢ A low TAC/high biomass ratio is interpreted as having a slight impact on the prey
field, and is given a score of “1”.

Between the values of “9” and “17, are gradations (scores of 2-8) that can be used to
depict the degree of impact to the prey field. For each proposal, the SSLMC must judge
the expected proportion of removal, and score it according to the following guide:

TAC/Biomass per Weight of
species, per region impact (score)
High TAC/Low Biomass 9
8
7
6
5
4
3
2
Low TAC/High Biomass 1

The data supplied by the NMFS-AFSC for this piece of the evaluation tool is found in
Appendix B.

Characterization of removal rate must be discussed in relation to the duration of removal
— $0, the SSLMC engaged in an extended debate about the impacts of “pulsed” (defined
as approximately 3-10 days) versus “prolonged” fishing on the prey field (small amounts
of fish harvested incrementally over long periods of time). The SSLMC turned to the
NMFS-AFSC for data in this regard. There is some research that suggests SSL are most
vulnerable to prey field disruptions that are characterized by a high removal rate in a
pulsed time frame in a given area (June 2003 Supplement to the BiOp). That is, SSL can
probably deal with low food abundance for a few days, but going without food for 3-10
days would be detrimental to the health of the SSL. The concern with pulsed fishing is
localized removals of large quantities of available biomass. Ultimately, the majority
(90%) of the SSLMC decided that at high removal rates, pulsed fishing has the highest
impact; however, at low removal rates the duration of fishing is of slight consequence
(Table 2). The spread of scores shows that gencral agreement (defined as a spread of 0-
3) is lacking about the impacts of fishing duration in relation to fishing removal rate on
the prey field. The SSLMC intends to continue discussion on this topic upen receipt of
better information.

Removal rate and duration was considered in the context of region; however, all regions
were assigned equal weight because recovery of the SSL is required in all. The SSLMC



also considered removal rate and duration in the context of fish species, but again
assigned equal weight to all three species of interest, because all are important in the diet
of SSL.

Table 2. Judgments on the degree of impact (group geometric mean) that scenarios
of removal rate and duration of fishing have on the SSL prey. A high geometric
mean score reflects a highly adverse impact.

TAC/Biomass Duration of Geometric Mean Spread of Scores
Score® Fishery Group Score
9 Pulsed 8.74 1
Prolonged 1.43 8
8 Pulsed 8.00 0
Prolonged 1.41 7
7 Pulsed 6.90 2
Prolonged 1.40 6
6 Pulsed 6.15 0
Prolonged 1.38 5
5 Pulsed 5.36 3
Prolonged 1.16 2
4 Pulsed 4.04 4
Prolonged 1.12 1
3 Pulsed 3.15 6
Prolonged 1.06 1
2 Pulsed 2.00 7
Prolonged 1.06 1
1 Pulsed 1.19 7
Prolonged 1.06 1

2 A high TAC/low biomass ratio reflects a high rate of removal, which is deemed as
having an adverse effect on the SSL prey field.

Variables Applicable to the SSL Dimension

Variables that can potentially impact the SSL dimension are:
s fishing near a type of SSL site,

s fishing within zones of proximity to the site, in a given season,
e the percentage of SSL sites in a region affected by the proposed change,
» fish species targeted for harvest, and

s fishing within a geographic region, in a given season.




SSL Site Type by Season and Proximity, and the Percentage Affected

The ideal way to evaluate the impacts of proposed changes to fishing regulations on the
degree of disturbance to SSL would be to examine the impacts related to the number of
SSL per site on a seasonal basis, and the trend in SSL abundance. However, survey
counts of SSL are not conducted at every site, occur primarily in summer, and movement
of SSL between sites is known to occur; thus, the effects of fishing in winter at a
particular site would have little relation to SSL abundance counts that were conducted in
summer. Lack of complete knowledge of SSL abundance per site on a seasonal basis and
the extent of movement between sites also hampers incorporation of SSL trend
information into the evaluation tool. [Trends per area are subject.to error due to
varlablllty in SSL movement between sites, and thus trends are not meaningful on a per-

site: basm The NMFS-AFSC staff suggested that incorporation of the concept of the .-
sensitivity of site type and prox1m1ty per season into the evaluation tool would serve as

the best available proxy to SSL abundance and trend, because data on sites is the better
data source.

The SSLMC discussed the best way in which to incorporate time, and concluded that
seasons based on the energy needs of the SSL would be the best characterization.
Summer is defined as the breeding season (May-September) and is roughly equivalent to
the BC fishing seasons, It is assumed that encrgy needs are greater for lactating females
and other nutritional stresses associated with breeding; thus, summer would be a more
important (sensitive) time than winter. Winter is defined as the non-breeding season
(October-April) and is roughly equivalent to the DA fishing season.

The NMFS-AFSC staff distributed a table characterizing SSL site types as rookery,
haulout or “other”, according to usage (Appendix C). The new telemetry information
included SSL diet composition by region and season (Appendix C). The “other”
designation is given (o sites that are listed under the Endangered Species Act, but do not
meet the seasonal criteria for rookery or haulout; SSL can still be present at these sites.
The new telemetry data show that both rookeries and haulouts are used for a longer
period of time by a more diverse group of SSL than previously observed. Following
testimony from the NMFS-AFSC staff regarding site type and importance based on
seasonal use, votes were taken on the degree of sensitivity, where a high score represents
a site that has great importance in the overall recovery of the SSL and is sensitive to
change (Figure 2).
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The Priority of SSL Site Type by Season

Summer rookery
Winter rookery
Summer haulout
Winter haulout

Summer other

Winter other

Priority

Figure 2, The priority of SSL site types, by season

Thus, a summer rookery is more important and is more sensitive to impact than a winter
“other” site because of SSL breeding activity. The majority of the group voted similarly,
with a 4 -5 spread in scores due to only a disagreement from one or two members,
depending upon the site/season in question.

The impact of fishing to a site/season combination depends on how close fishing takes
place. The assumption is that fishing in increasing proximity to a SSL site increases
deleterious effects on the SSL. Much work and discussion has previously gone into the
“zonal approach” presented in Tables II 1-9, on pg 94 of the June 2003 Supplement to the
BiOp. New juvenile telemetry data (Lowell Fritz, personal communication) supports
high sensitivity for the 0-3 nm and 3-10 nm zones. The assumption is that increasing
distance of activity from the SSL site reduces disturbance to the SSL. The SSLMC
wished to incorporate the concept of the zonal approach into the evaluation tool, and
prior ratings of importance were adjusted to reflect the 1-9 rating scales used in the AHP.
The SSLMC expanded on the zonal approach by considering sensitivity to proximity in
relation to site type and season (Figure 3).

There was agreement (a spread of-0-3) among the group on the-sensitivity of the zones
per site/season combination. The: most important zone is 0-3 nm for all site types by
seagon; the least important zones are the 20+ nm and that area des1gnated as “not critical
habitat (CH)”.  The priority scores. ass1gned by the SSLMC are consistent with those
recommended by ‘the NMFS-AF SC.. The most critical habitat surrounds rookeries, in the
0-3nm and 3-10 nm zones. ;

Members of the SSLMC wanted to account for the percentage of SSL sites in a region
affected by a proposal, combined with proximity to a site. Consensus was reached to
include five categories of site percentages affected, within three proximity zones (Figure
4). The greatest adverse impacts (scored as “9”") would occur if the proposal sought to
affect from 11-100% of SSL sites in a given region, operating within the 0-3 nm zone.
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Figure 4. The potential of adverse impact (priority) of a change in fishing,
considering percentages of SSL sites affected in a region, and fishing in proximity

to the sites.
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Fish Species Harvested, by Region and Season

The combination of variables - fish species harvested, in a given geographic region, on a
seasonal basis - is a proxy for nutritional needs of the SSL. Fish species of interest are
Pacific cod, pollock and Atka mackerel, based on scat research that has defined these
species as occurring frequently in the diet (Sinclair and Zeppelin in review). Data
presented to develop ratings of importance included the most recent SSL food habits data
(including Sinclair and Zeppelin 2002). Members of the SSLMC did not assign any
species/region combination a score of “9” because the SSL diet is diverse and not wholly
comprised of Pacific cod, pollock or Atka mackerel, but rather a combination of prey
items, Other species observed in high diet proportions include Irish lords, salmon, and
cephalopods. Thus, a fishery that harvested Pacific cod, pollock or Atka mackerel would
still leave unharvested many other SSL prey items.

The seven geographic regions are defined in relation to the SSL draft revised recovery
plan and include three in the Gulf of Alaska (western, central, eastern), three in the
Aleutian Islands (western, central, eastern which includes the Bering Sea), and the
Pribilof Islands region. The group unanimously assigned equal weights of importance
(score = 5) to the Gulf of Alaska and Aleutian Islands regions because the draft recovery
plan requires an increasing trend in all regions, so all are considered of equal importance
to recovery. (If the criteria in the draft recovery plan change regarding the importance of
regions, then the evaluation tool would need to be adjusted to reflect those criteria
changes). The Pibilofs were assigned a slightly lesser rating of importance (score = 3.56)
because the haulouts are not identified in the recovery plan.

The SSLMC scored the importance of the combination of fish species by region and
season (Figure 5). A concern was raised about the relatively high ratings of importance
for Pacific cod and pollock removals in the EGOA given the increasing trend in SSL in

OVERALL MODEL

The hierarchy consists of 215 total elements: two dimensions, 11 variables in the third
level,:26 variables in the fourth level, 44 variables in the fifth level, and 132 variables in

the sixth level (Appendix D)/ Variables are repeated, so in reality, the hierarchy consists
of only 31 unique elements. Variables were repeated in order to provide multiple =

scenarios, thus allowing flexibility in the scoring process. For example, one scenario
could be that a proposal seeks to harvest P. cod in an area with a moderate TAC/biomass
ratio of cod over a prolonged time period, in the summer, in the Eastern Gulf of Alaska,
in the 10-20nm zone, and affect 1-10% of rookeries in the region.

To facilitate the evaluation of proposals, the lowest levels of the hierarchy were
transferred to the Data Grid format (see example in Appendix E). The Data Grid is a
recommended format for evaluating large numbers of alternatives (proposals) with
respect to each variable in the next highest level in the hierarchy.
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Figure 5. Ratings of importance of Atka mackerel, Pacific cod and pollock to the
SSL, by region and season; the striped bar is winter and the solid black bar is
summer. The absence of a bar indicates the lack of a fishery for the species in that
region. A high score indicates a high impact to the SSL.
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Figure 5 continued.

OTHER VARIABLES

The SSLMC considered possible variables that do not apply to evaluating impacts; that
is, those variables that may offer a benefit, or a “credit”. One such variable discussed
was whether a fishery was rationalized. A rationalized fishery has some capacity to
reduce practices that could adversely affect SSL, however the capacity might not always
be exercised. The consensus of the SSLMC was not to include the variable,
“rationalized fishery”, in the model.

Other variables mentioned that do not apply to the impacts model are proposals that seek
to increase safety or economic benefits, and proposals to improve administrative or
management efficiency. These benefits can be listed during the proposal screening
process and examined after the impact evaluation is completed.

IMPLEMENTATION OF THE EVALUATION TOOL

The metric against which rated proposals will be held up to was debated by the SSLMC.
Questions such as these arose: “How will proposals compare to the jeopardy bar?”, and
“Can we compare proposals to the status quo?” One approach suggested was to run a
proposal through the model and obtain its score; then run its status quo through the model
to see the net effect of the proposed change for that specific proposal.

As an example, the following three scenarios were run through the model and scores
were obtained for the proposed change, and its status quo. Each scenario’s scores add to
1, because the proposed change is being compared to its own status quo. A lower score is
better. So, for example, if the proposed change scored 0.4 and the status quo scored 0.6,
that means that the proposed change would have less of an impact on the SSL than the
current situation.
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Scenario # 1

Score

Proposed change: “Change the seasonal apportionments for the longline
catcher/processor Pacific cod fishery in the BSAI from 60/40 A/B season to
80/20 in the A/B season. The amount of harvest from the increase in A season
fishing would be restricted to areas outside SSL critical habitat (outside 20nm
and outside foraging areas).”

Interpretation: The region mostly affected is the EAI (because this area
contains the eastern Bering Sea). The change will mostly ¢ntail shifting fishing
from summer to winter, and additional A season fishing will be outside the
20+nm zone, around “other” sites. The TAC/biomass ratio is about “5” and
will not likely change. Fishing is prolonged.

Variables : TAC/biomass of 5, prolonged, winter, EAI, Pacific cod, other site,
20+nm.

369

Status Quo: Fishing occurs at about a TAC/biomass ratio of 5, is prolonged,
occurs mostly in summer, in the EAJ, in the 10-20nm zone, and affects about
26-50% of rookeries in the region.

Variables: TAC/biomass of 6, prolonged, summer, EAI, Pacific cod, roockery
site, 10-20nm, 26-50% of sites affected.

661

Scenario # 2

Score

Proposed change: “Relax pollock traw! fishing closures around rookeries and
haulouts in the western GOA area 620 between 155 degrees and 150 degrees 30
minutes. Allow pollock trawl fishing between 10 and 20 nm around those sites
during the A and B seasons only.”

Interpretation: The region affected is the WGOA. The TAC/ biomass ratio is
about “7” and fishing is prolonged. There are 4 haulouts & 2 rookeries affected
& the proposal affects 26-50% of all sites in Area 620. The proposal seeks to
allow fishing in the 10-20nm zone, in both winter and summer.

Variables : TAC/biomass of 7, prolonged, WGOA, pollock, 26-50% of sites
affected in the region, at 10-20nm, both winter and summer, for both haulouts
and rookeries.

553

Status Quo: Fishing for pollock occurs in the WGOA at about a TAC/biomass
ratio of 7, is prolonged, occurs year round, but is only allowed at 20+nm.

Variables: TAC/biomass of 7, prolonged, WGOA, pollock, 20+nm, both winter
and summer, for both haulouts and rookeries.

447
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Scenario # 3

Score

Proposed change: “New science shows that pollock are important in the SSL
diets and therefore some of the haulouts where SSL occur should have
protection by shifting pollock trawling further offshore. Therefore, close to
pollock trawl fishing all haulouts on the Pribilofs from 0-10nm year round.”

Interpretation: The TAC/biomass is about 3, and fishing is prolonged. This
change would affect 100% of haulouts. It would affect both summer & winter.

Variables: TAC/biomass of 3, prolonged, Pribilofs, winter and summer,
pollock, 10-20nm, 100% of haulouts.

.347

Status Quo: Currently there are pollock trawl closures at Pribilof haulouts only
from 0-3 nm.

Variables: TAC/biomass of 3, prolonged, Pribilofs, winter and summer,
pollock, 3-10nm, 100% of haulouts.

.653

Of the three scenarios, if_is predicted that only #2 gould result in greater impact to the

SSL, Scenarios #1 and 3 could actually remove some level of existing impact to the SSL.

The SSLMC agreed that additional discussion will be required to develop a process for
using the model to rate proposals. That work will commence following review and

advice from the SSC.
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Appendix A. Participants involved in the development of the evaluation tool,
Seattle, July 25-27, 2006.

SSLMC
Name 1 Organization | Phone | E-mail

Jerry Bongen Fisherman 907 486-6245 jbongen@mac.com

Larry Cotter (chair) APICDA 907 586-0161 Leotter37 1@aol.com

Earl Krygier for Ed Project Coord - 907 235-5555 Ed_dersham@fishgame. state.ak.us

Dersham ADFG

Kevin Duffy At-Sea Processors 206 285-5139 kduffy@atsea.com
Assoc.

John Gauvin Fishery 206 660-0359 gauvin{@seanet.com
Consultant

John Henderschedt Premier Pacific 206 286-8584 john@prempac.com

Daniel Hennen

Sue Hills

Terry Leitzell

Seafoods

Alaska Sea Life
Center

Univ. of Alaska
Fairbanks

Icicle Seafoods

907 224-6894

907 474-5106

206 281-5372

danielhennen@alaskasealife.org
shills@ims.alaska.edu

TerryL@icicleseafoods.com

Dave Little Clipper Seafoods 206 284-1162 dlitle@clipperseafoods.com
Steve MacLean The Nature 907 276-3133 smaclean(@tnc.org
Conservancy
Max Malavansky, Jr St George 907 859-2447 Max_malavan@hotmail.com
Traditional
Council
Art Nelson 907 338-7142 Artnelson49(@yahoo.com
NMFS-AFSC Staff
Doug DeMaster 206 526-4000 Douglas.DeMaster@noaa.gov
Lowell Fritz 206 526-4246 Lowell Fritz@noaa.gov
Support Staff:
Facilitator Peggy Merriit 907 457-3911  pmerritti@ak.net
Software Kristin Mabry 907 586-7490  knistin_mabry@noaa.gov
Note taker Bill Wilson 907271-2809  bill. Wilson@noaa.gov
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RE: SSLMC proposal ranking tool report

Subject: RE: SSLMC proposal ranking tool report
Date: Mon, 7 Aug 2006 15:06:10 -0800
From: "Sue Hills" <shills@ims.uaf.edu>
To: "'Terry Leitzell" <TerryL@IcicleSeafoods.com>, "Bill Wilson™ <bill.wilson@noaa.gov>,
"Jerry Bongen™ <jbongen@mac.com>, ""Julie Bonney™ <jbonney@gci.net>,
"Sam Cotten" <samc.er@gci.net>, "'Larry Cotter" <LCotter371(@aol.com>,
"Ed Dersham <outlook@ptialaska.net>,
""Earl Krygier'" <Earl Krygier@fishgame.state.ak.us>, "Kevin Duffy" <kduffy(@atsea.org>,
"John Gauvin'™ <gauvin@seanet.com>, ""John Henderschedt'"' <johnh@prempac.com>,
""Dan Hennen' <daniclhennen@alaskasealife.org>, "Frank Kelty" <fvkelty@arctic.net>,
""Dave Little" <dlittle@clipperseafoods.com>, "'Steve MacLean" <smaclean@tnc.org>,
""Max Malavansky, Jr."' <max_malavan@hotmail.com>,
"Art Nelson" <artnelson49@yahoo.com>, "Kristin R. Mabry"' <Kristin.Mabry@noaa.gov>,
"Douglas Demaster" <Douglas.Demaster@noaa.gov>,
"Lowell Fritz"' <lowell fritz@noaa.gov>
CC: ""Peggy Merritt" <pmerritt@ak.net>

| believe | was the one at the meeting who requested that we note the assumptions behind many of our weightings.
| did not mean that to imply that the SSL MC agreed with those assumptions | meant that we should be clear that
the weights were done GIVEN those conditions. Sort of like saying “if we assume that smoking Camel cigarettes
makes one more attractive, and one wants to be attractive, then one should smoke Camels.” That ‘s all true even if
one disagrees with the assumption. Ditto here. The ESA deal is all about the possibility that fisheries affect SSL in
some negative way. We may or may not agree with that, but that is the shape of the problem now. If one assumes
that fisheries affect SSL, then one of the ways could be through prey depletion. If it is true that fisheries negatively
affect SSL through prey depletion, then one might want to restrict fishing near where SSL are when they are most
vulnerable etc etc. But the whole logical construction is based on the primary assumption that fishing affects SSL
negatively, which may or may not be true. Earl's comments on changing the language were helpful but perhaps we
need to be even more direct, saying that by the development of this tool, the committee does not mean to imply
that it agrees wtih the original assumption or not, that the various statements of the assumptions throughout the
document are strictly to clarify the logic and do not imply agreement or belief in those assumptions.

More detailed comments to follow.

Sue

From: Terry Leitzell [mailto: TerryL@IcicleSeafoods.com]

Sent: Monday, August 07, 2006 2:23 PM

To: Bill Wilson; Jerry Bongen; Julie Bonney; Sam Cotten; Larry Cotter; Ed Dersham; Earl Krygier; Kevin
Duffy; John Gauvin; John Henderschedt; Dan Hennen; Sue Hills; Frank Kelty; Dave Little; Steve Maclean;
Max Malavansky, Jr.; Art Nelson; Kristin R. Mabry; Douglas Demaster; Lowell Fritz

Cc: Peggy Merritt; Terry Leitzell

Subject: RE: SSLMC proposal ranking tool report

Bill, et al,

I have attached a mark-up of the draft report. My more generic comments follow.

1 of4 8/9/2006 3:50 PM
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INTRODUCTION

The North Pacific Fishery Management Council (NPFMC) reinstituted the Steller Sea
Lion Mitigation Committee (SSLMC) for the purpose of tracking the recent Section 7
Consultation, and to accept proposals for possible changes to existing Steller sea lion
(SSL) mitigation measures for the Pacific cod, pollock and Atka mackerel fisheries in the
Guif of Alaska and the Bering Sga/Aleutian Islands. [Thel SSLMC began work to prepare

and develop a tool for evaluating proposals, which was presented to the NPFMC and the
SSC in June 2006. The SSLMC were advised to institute a more rigorous approach to °

identifying potential impacts to the SSL resulting frorn fishing activity, and how changes

SSLMC members and scientific advisors with the National Marme F 1shenes Servnce K

Alaska Fisheries Science Center (NMFS-AFSC) met in Seattle to begin development of
an evaluation tool using a facilitated systems approach to planning and evaluation — the
Analytic Hierarchy Process (AHP).

The AHP has been used extensively for decades to address planning, conflict resolution,
and prioritization in such areas as policy development, economics, engineering, medical
and military science, and has more recently been applied to fisheries research and
management (Leung et al. 1998; Merritt and Criddle 1993; Merritt 1995, 2000 and 2001;
Merritt and Skilbred 2002; Merritt and Quinn 2000; Ridgley et al. 1997; USFWS 2005,
2006). The AHP is a tool for facilitating decision-making by structuring the problem into
levels comprising a hierarchy. Breaking a complex problem into levels permits decision
makers to focus on smaller sets of decisions, improving their ability to make accurate
judgments, Structuring also allows decision makers to think through a problem in a
systematic and thorough manner. The AHP encourages people to explicitly state their
judgments of preference or importance. Decision support software, Expert Choice,' was
used interactively to structure the problem, depict the influence of weights, and derive the
priority of elements.

The evaluation tool will undergo several phases of development and review:
1. July 25-27, 2006 the SSLMC develops a prototype evaluation tool, in
collaboration with the NMFS-AFSC staff in Seattle;

2. August 4-9, 2006 the SSLMC reviews and comments on a draft report of the
prototype evaluation tool;

3. August 15-16, 2006 the SSC reviews and comments on the prototype
evaluation tool in Juneau; and,

4. The SSLMC incorporates comments from the SSC in the development of the
evaluation tool.

! Forman, E., T. Saaty, M. Selly, and R. Waldron. Expert Choice, Decision Support Software, McLean VA.
1983.
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The purpose of this report is to describe and present the evaluation tool developed by the
SSLMC, in concert with the NMFS-AFSC and public in Seattle, July 25-27, 2006. This
report constitutes the first phase in the development of the evaluation tool_After review

by the SSLMC and subsequent modifications it will provide a basis for review and .-

comment from the SSC at their August 15-16, 2006 meeting in Juneau.

Work on the evaluation tool by the SSLMC does not imply that a clear linkage between
fish harvest and abundance of SSL is known to exist or that the committee believes that it

does, Rather, the evaluation tool is predicated on the assumption that fishing has some .-~
relatlonshlp with ISSL. The July 2527 meetmg in Seattle was solely concemed w1thv

available to the SSLMC to fully develop a tool to evaluate benefits or “credit” in a °

proposal except as noted below.

METHODS

PARTICIPANTS

A total of 13 SSLMC members participated in developing the evaluation tool (see
Appendix A). Advice and scientific information was provided by NMFS AFSC staff as
well as members of the public. The meeting was facilitated by Dr. Margaret Merritt
(Resource Decision Support).

APPROACH

The AHP was used to structure the problem and derive the interactions of its parts using
data (when available) in combination with expert judgment (Saaty 1999). Expert
judgment is defined as “previous relevant experience, supported by rational thought and
knowledge” (Saaty and Kearns 1985).

STRUCTURING AND ESTABLISHING PRIORITIES

A top-down structuring approach was used, whereby the mission forms the top of the
hierarchy and dimensions form the second level of the hierarchy. The mission is a
responsibility to fulfill. A dimension is a path along which an impact can be measured.
Variables and their sub-units are the set of proposed changes to fishing regulations, and
form the starting point for discussing the lower levels of the hierarchy. The group was
tasked with discerning how variables associated with fishing would be likely to impact
the dimensions of the SSL and their prey.

Development of the hierarchy was completed first, and then priorities were assigned to
the elements of the hierarchy, with discussion about criteria for judging importance.
Judgments on the degree of importance (or degree of sensitivity to impact) of a group of
elements was always made in relation to their “mother” node - this linked the elements in
the lower levels to the upper levels of the hierarchy. In discussing criteria, a question
such as the following was asked for each group of judgments, “Are all elements of this
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group of equal importance in assessing impacts, or is one element of more or less
importance than another, in relation to its mother node?” A specific example follows:
“Are all SSL site types (rookery, haulout, or other) of equal importance (sensitivity) to
impact from fishing activity, or is one of more or less importance than another, in relation
toa given season (winter or summer)?” In- depth discussion, with supporting data from

conmmittee mgmbers for judging importance was clearly aestabllshe(i

Using criteria as guidelines, the SSLMC was asked to use supporting data (when

possible) and/or their expert Judgment in individually assigning ratings of 1mportance to

clements in each level of the hierarchy. The relative importance of the dimensions was
evaluated, then that of the variables within each dimension, then that of the sub-units
within each variable. Participants were given time to think and write their ratings of
importance down before sharing and discussing their judgments. A positive ratio scale
with associated verbal equivalents was used to rate importance, where numbers between
those listed (e.g., 2, or 2.5, etc.) were used to interpolate meanings as a compromise;

Scale of Importance Definition
9 Extreme importance
7 Very strong importance
5 Strong importance
3 Moderate importance
1 Slight importance

Elements judged to be of equal importance were given equal scores. Consensus within a
range of two to three points on the rating of elements was usually achieved among
participants, When disparity in judging importance occurred, it meant there was
disagreement_a_difference in understanding, or a different application of the rating
ctiteria, and discussion and debate was encouraged. Debates advanced the understanding
of important concepts and often resulted in a clearer definition of the dimension or

variable. By seeking consensus not only were, dialogue and learning encouraged, but also ...

the formation of a group solution, rather than individual solutions, was promoted.

Expert Choice was used interactively to depict the influence of weights and derive the
priority of variables. Priorities approximate the strength of importance for each variable,
adjusted to reflect the importance assigned to the dimension addressed by that variable.
Mathematically, relative ratings of importance are entered into a vector and normalized.
The values from the vector are then multiplied by the weight in the next highest level,
and the result is the weight of importance for variables. The total score for each variable
is then calculated by adding the weighted proportions over all variables within a
dimension;
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where

T,, = the total weighted score for variable m,

W, = the weight for dimension k,

Prm = the weighted proportion of the total score for variable m
addressing dimension k

d = the number of variables.

STRUCTURAL ADJUST

Structural imbalance in the hierarchy can lead to dilution of the weight of many variables
under a single dimension, so an adjustment feature in Expert Choice can be used to
restore priorities to their respective proportion of weight. While approximate balance is
sought and desired, complex problems do not always lend themselves to balance — thus
the advantage of the structural adjust feature.

In a conceptual example, consider that if a dimension (A) has four variables, and another
dimension (B) has two variables, then there are six variables in all and structural

adjusting multiplies A’s priority by 4/6 and B’s by 2/6. Thus, the overall priorities for i e par———
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RESULTS AND DISCUSSION

MISSION
The SSLMC’s mission statement for the AHP model, to which all dimensions and

variables related, js to build upon previous efforts that were made to develop, a rational .-

approach to evaluatmg proposed changes in fishing regulations for Atka mackerel,
pollock and Pacific cod in the Bering Sea, Aleutian Islands and Gulf of Alaska that had
been put in place previously to protect SSL and their prey.

In the most recent biological opinion on the impact of federal fisheries for Atka mackerel,
poliock and Pacific cod in the Bering Sca, Aleutian Islands and Gulf of Alaska, Protected
Resources division of NOAA Fisherics, one of the hypotheses for the decline in the
number of SSL in the Western DPS is that fisheries have somehow contributed to their
decline, probably indirectly by reducing the prey available to SSL. Although SSLMC'’s
work_on this tool proceeded with the assumption that there is a relationship between prey
and the nutritional balance of the SSL. that does not imply concurrence with that
assumption by the SSLMC.

DIMENSIONS ALONG WHICH IMPACTS OF PROPOSED CHANGES ARE
EVALUATED
The SSLMC identified two dimensions of the problem:

¢ the nceds of the SSL. that is when and where they are “sensitive” to reduced prey; .-

and, .
» how fisheries affect the prey of SSI,

Jhe Prey of the SSL.

The SSLMC engaged in lengthy discussions about concepts relatmg ﬁshmg to the prey

field, including concerns about the availability of prey from dispersal caused by fishing
activities. Response of the prey field to fishing can include changes in fish schooling
behavior, which may impact the SSL’s ability to capture and consume prey. Dispersal of
the prey field through fishing activities may also induce “prey switching”. The question
that arises is, “Will prey availability be altered?” The assumption is that more aggregated
prey are easier for the SSL to capture. A second concern is the likelihood of depletion of
prey by removal. Removal of fish can result in a reduced number of fish or fish
aggregations. The question that arises is, “Will prey be measurably depleted?” The
assumption is that fewer fish diminishes the value of the prey field.

Both of the above concerns were ultimately combined by the SSLMC into one dimension
because it was thought that realistically there could be little measurable distinction
between the two,
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The SSL

Much discussion focused on SSL foraging ecology, reproductive behavior and energy
balance needs, and potential disruptions from fishing activity to the general well-being of
the SSL. Degree of impacts was related to adult females and weanlings, as these
categories of individuals have varying energy balance needs over time, as compared with
adult males. Males are able to forage further and more independently because they do
not care for young, and do not need to expend energy converting food into maternal milk.
There can be degrees of impact to adult females through competition. The assumption is
that females have dual roles of maintenance and reproduction. Fishing competition with
juvenile SSLs that have not yet weaned and are still partly reliant on maternal care is a
primary concern. The assumption is that weanlings have, lesser diving capability and
must balance energy over a shorter period of time than adults because of a smaller body
size. In addition to the concept of competition, the concept of other effects of fishing
activity, on, SSL, through disturbance was discussed. The SSLMC intended the term

All concerns were ultimately combined into one dimension because adult females and
weanlings overlap in time and space, thus making these components of the problem

| nearly indistinguishable from an impact point of view; and, disturbancg,is an overarching

concern, related to several variables, including proximity.
Judgments of importance between the prey field and the SSL dimensions werg, based on

individual SSL. The geometric mean of all scores resulted in ratings of importance for
the dimensions (Figure 1). The spread of scores was between 3-4, on a scale of 1-9,

which can be characterized as mild disagreement, occurring within a minority of the ..

SSLMC.

The Priority of Dimensions Along Which
Impacts are Evaluated
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Prey field
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VARIABLES

Prior to the meeting, a scoping survey was distributed to a sub-group, to identify
variables_that might be encountered in proposals. The question asked was, “What’s on
the table for change?” And, “Given the set of variables, what sub-set will be used in the
evaluation tool?” At the meeting, the entire SSLMC modified the list. Table 1 lists the
variable field identified as useful to the evaluation tool.

Table 1. The potential set of variables from proposed fishing regulation changes that
are included in the model to evaluate impacts to the SSL and their prey,

Variable Sub-units
1. Fish Species of a. Pacific cod b, Pollock ¢, Atka mackerel
Interest
2. TAC The TAC is calculated for each fish species of interest, for each region for a

vear (ie not by s¢asons).

3. Fish Biomass The biomass is estimated for each fish species of interest, for each region_for a

vear (ie not by seasons)

4. Fishing duration a. Pulse (TAC is taken in 3-10 days)
b. Prolonged (TAC is spread out across time)

5. Geographic regions | a. Eastern Gulf of Alaska (EGOA)

b. Central Gulf of Alaska (CGOA)

¢. Western Gulf of Alaska (WGOA)

d. Eastern Aleutian [slands (EAL includes the Bering Sea)
¢. Central Aleutian Islands (CAI)

f. Western Aleutian Islands (WAI)

g. Pribilof Islands

6. Seasons a. Summer (the SSL breeding season, defined as May-September)
b. Winter (non-breeding season, October-April)
7. SSL site types a. Rookery b. Haulout  c. other

8. Proximity zones to | a.0-3nm  b.3-10nm  ¢.10-20nm  d. 20+ nm  e. not critical habitat
a SSL site

9. The percentage of | a. 1-10% b. 11-25% ¢.26-50% d.51-75% e. 76-100%
SSL sites affected_in
arggion

Explanations of variables used in the hierarchy follow for each dimension.

Variables Applicable to the Prey Dimension
Variables that can potentially impact the prey field dimension are:
e the TAC for a given fish species in a given region,

e estimates of fish biomass in a given region, and

e fishing duration.

The ideal way to evaluate impacts of proposed changes on the prey field would be to
know fish biomass at the site and time in question, understand SSL prey needs at the site




biomass assocnated with the proposed change. However, this is a data-poor environment
in which to make decisions, so judgments must be made on the best available

| information. , While the rationale for a hierarchy of fishing power by gear type was .

provided in the June 2003 Supplement to the BlOp (page 36), and explained to the
SSLMC by NMFS-AFSC staff, the SSLMC concluded that gear type and vessel size are

| not, satlsfactory proxies for removal rate. Concerns for using gear type and vessel size as

proxies for removal rate include the lack of consideration for the number of vessels

fishing, fisheries occurring on large schools of fish, agreement between sectors to avoid .-

fishing conflicts, and the expectation that some proposals may be presented that would
control removal rate directly.

The SSLMC launched into a lengthy debate on how best to account for fish removal
relative to available biomass, and raised the possibility of assigning a rating to a fishery
based on the percentage of the TAC taken. Staff from the NMFS-AFSC were asked if
exploitation rates could be estimated in areas smaller than a given region? Unfortunately,
fish biomass surveys do not provide estimates on a per-site basis; fish biomass per
species is estimated on a regional scale. Therefore, the group decided that the best
characterization of removal rate, given limited knowledge, is a qualitative assessment of
the ratio of the TAC to biomass ratio, per species, on a regional basis. For example, a
proposal for a high harvest in an area of low target species abundance would be rated
high (more adverse to the SSL). The NMFS-AFSC agreed to provide to the SSLMC a
qualitative statement of biomass in each region. Catch to biomass comparisons could be
provided by developing a ratio between TAC for a region with the estimated biomass in
that region, projected for 2008, from the next stock assessments and SAFE reports. The
NMFS-AFSC would use their best judgment to estimate regional biomass for Pacific cod,
pollock and Atka mackerel. Need some discussion here about these being estimates for a
vear, not by seasons. Surveys done in summer, fishing takes place at different times of
year when biomass may be different.

Prey removal rate may be complicated by seasonal behavior of fish; for example, pollock
aggregate for spawning in winter and a fishery targeting these fish would have an
exploitation rate that is high, in part because of the schooling behavior of the fish. Fish
migratory behavior could also affect exploitation rate.

The TAC/biomass ratio can be scaled by degrees of impact to the prey field according to
Saaty’s 1-9 ratio scale in the following manner:

¢ A high TAC/low biomass ratio is interpreted as having an extreme impact on the
prey field, and is given a value of “9”.

¢ A low TAC/high biomass ratio is interpreted as having a slight impact on the prey
field, and is given a score of “1™.
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Between the values of “9” and “1”, are gradations (scores of 2-8) that can be used to
depict the degree of impact to the prey field. For each proposal, the SSLMC must judge
the expected proportion of removal, and score it according to the following guide:

TAC/Biomass per Weight of
species, per region impact (score)
High TAC/Low Biomass 9
8
7
6
5
4
3
2
Low TAC/High Biomass 1

The data supplied by the NMFS-AFSC for this piece of the evaluation tool is found in
Appendix B. These data were not seen by the Committee at the July meeting,

Characterization of removal rate must be discussed in relation to the duration of removal
— s0, the SSLMC engaged in an extended debate about the impacts of “pulsed” (defined
as approximately 3-10 days) versus “prolonged” fishing on the prey field (small amounts
of fish harvested incrementally over long periods of time). The SSLMC turned to the
NMFS-AFSC for data in this regard. There is some research that suggests SSL are most
vulnerable to prey field disruptions that are characterized by a high removal rate in a
pulsed time frame in a given area (June 2003 Supplement to the BiOp). That is, an
individual SSL can probably deal with low food abundance for a few days, but going
without food for 3-10 days would be detrimental to the health of the SSL. The concern
with pulsed fishing is localized removals of large quantities of available biomass.
Ultimately, the majority (90%) of the SSLMC decided that at high removal rates, pulsed
fishing has the highest impact; however, at low removal rates the duration of fishing is of
slight consequence (Table 2).  The spread of scores shows that general agreement
(defined as a spread of 0-3) is lacking about the impacts of fishing duration in relation to
fishing removal rate on the prey field. The SSLMC intends to continue discussion on this
topic upon receipt of additional information.

Removal rate and duration was considered in the context of region; however, all regions
were assigned equal weight because recovery of the SSL is required in all for delisting
the SSL from endangered status. The SSLMC also considered removal rate and duration
in the context of fish species, but again assigned equal weight to all three species of
interest, because all are important in the diet of SSL_and relative importance by region is
captured in the SSL dimension.
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Table 2. Judgments on the degree of impact (group geometric mean) that scenarios
of removal rate and duration of fishing have on the SSL prey. A high geometric
mean score reflects a highly adverse impact.

TAC/Biomass Duration of Geometric Mean Spread of Scores
Score” Fishery Group Score
9 Pulsed 8.74 1
Prolonged 1.43 3
8 Pulsed 8.00 0
Prolonged 141 7
7 Pulsed 6.90 2
Prolonged 1.40 6
6 Pulsed 6.15 0
Prolonged 1.38 5
5 Pulsed 5.36 3
Prolonged 1.16 2
4 Pulsed 4.04 4
Prolonged 1.12 1
3 Pulsed 3.15 6
Prolonged 1.06 1
2 Pulsed 2.00 7
Prolonged 1.06 1
1 Pulsed 1.19 7
Prolonged 1.06 1

® A high TAC/low biomass ratio reflects a high rate of removal, which is deemed as
having an adverse effect on the SSL prey field.

Variables Applicable to the SSL Dimension

Variables that can potentially impact the SSL dimension are:

fishing near a type of SSL site,

fishing within zones of proximity to the site, in a given season,

the percentage of SSL sites in a region affected by the proposed change,
fish species targeted for harvest, and

fishing within a geographic region, in a given season.

SSL Site Type by Season and Proximity, and the Percentage Affected

The ideal way to evaluate the impacts of proposed changes to fishing regulations on the
degree of disturbance to SSL would be to examine the impacts related to the number of
SSL per site on a seasonal basis, and the trend in SSL abundance. However, survey
counts of SSL are not conducted at every site, occur primarily in summer, and movement
of SSL between sites is known to occur; thus, the effects of fishing in winter at a

10




particular site would have little relation to SSL abundance counts that were conducted in
summer. Lack of complete knowledge of SSL abundance per site on a seasonal basis and
the extent of movement between sites also hampers incorporation of SSL trend
information info the evaluation tool. Trends per area arc subject to error due to
variability in SSL movement between sites, and thus trends are not meaningful on a per-
site basis. The NMFS-AFSC staff suggested that incorporation of the concept of the

sensitivity of site type and proximity of fishing activities to the site in a given season into .-

the evaluation tool would serve as the best available proxy to SSL abundance and trend,
because data on sites arg.more reliablg,

The SSLMC discussed the best way in which to incorporate time, and concluded that
seasons based on the energy needs of the SSL would be the most useful since we are

discussing the availability of energy (food) to SSL.., Summer is defined as the breeding - -

season (May-September) and is roughly equivalent to the B_and C fishing seasons. It is
assumed that energy needs are greater for lactating females and other nutritional stresses
associated with breeding; thus, summer would be a more important (sensitive) time than

winter. Winter is defined as the non-breeding season (October-April) and is roughly

The NMFS-AFSC staff distributed a table characterizing SSL site types as rookery,
haulout or “other”, hased on the occurrence of breeding activity at the site and the
numbers of animals counted there, (Appendix C). [The “other” designation is given to

regarding site type and importance based on seasonal use, votes were taken on the degree -

of sensitivity, where a high score represents a site that has great importance in the overall
recovery of the SSL and is sensitive to change (Figure 2),

The Priority of SSL Site Type by Season

Summer rookery
Winter rookery
Summer haulout
Winter haulout
Summer other

Winter other

0] 1 2 3 4 5 6 7 8
Priority

Figure 2. The priority of SSL site types, by season
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Thus, a summer rookery is more important and is more sensitive to impact than a winter
“other” site because of SSL breeding activity. The majority of the group voted similarly,

with a 4 -5 spread in scores due to a disagreement from one or two members, depending -

upon the site/season in question.

The impact of fishing to a site/season combination depends on how close fishing takes
place_to the site. The assumption is that fishing in increasing proximity to a SSL site
increases deleterious effects on the SSL. Much work and discussion has previously gone
into the “zonal approach” presented in Tables II 1-9, on pg 94 of the June 2003

Supplement to the BiOp. New juvenile telemetry data (Lowell :Fritz, personal

communication) -supports high sensitivity for the 0-3 nm and 3-10 nm zones| The .-

assumption is that increasing distance of activity from the SSL site reduces dlsturbance to
the SSL. The SSLMC wished to incorporate the concept of the zonal approach into the
evaluation tool, and prior ratings of importance were adjusted to reflect the 1-9 rating
scales used in the AHP. The SSLMC expanded on the zonal approach by considering
sensitivity to proximity in relation to site type and season (Figure 3).

There was agreement (a spread of 0-3) among the group on the sensitivity of the zones
per site/season combination. The most important zone is 0-3 nm for all site types by
season; the least important zones are the 20+ nm and that area designated as “not critical
habitat (CH)”. The priority scores assigned by the SSLMC are consistent with those
recommended by the NMFS-AFSC. The most critical habitat surrounds rookeries, in the
0-3nm and 3-10 nm zones.

Members of the SSLMC wanted to account for the percentage of SSL sites in a region
affected by a proposal, combined with proximity to a site. Consensus was reached to
include five categories of site percentages affected, within three proximity zones (Figure
4). The greatest adverse impacts (scored as “9”) would occur if the proposal sought to
affect from 11-100% of SSL sites in a given region, operating within the 0-3 nm zone.
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Figure 3. The sensitivity (priority) of a SSL site type to proximity of fishing, by

season.




Percentage of SSL Sites Affected at0-3 nm
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Figure 4. The potential of adverse impact (priority) of a change in fishing,
considering percentages of SSL sites affected in a region, and fishing in proximity
to the sites.
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Fish Species Harvested, by Region and Season

The combination of variables - fish species harvested, in a given geographic region, on a
seasonal basis - is a proxy for nutritional needs of the SSL. Fish species of interest are
Pacific cod, pollock and Atka mackerel, based on scat research that has defined these
species as occurring frequently in the diet (Sinclair and Zeppelin in review). Data
presented to develop ratings of importance included the most recent SSL food habits data
(including Sinclair and Zeppelin 2002). Members of the SSLMC did not assign any
species/region combination a score of “9” because the SSL diet is diverse and not wholly
comprised of Pacific cod, pollock or Atka mackerel, but rather a combination of prey
items. Other species observed in high diet proportions include Irish lords, salmon, and
cephalopods. Thus, a fishery that harvested Pacific cod, pollock or Atka mackerel would
still leave unharvested many other SSL prey items.

The seven geographic regions are defined in relation to the SSL draft revised recovery
plan and areas for which proposals are expected and include three in the Gulf of Alaska
(western, central, eastern), three in the Aleutian Islands (western, central, eastern which
includes the Bering Sea), and the Pribilof Islands region. The group unanimously
assigned equal weights of importance (score = 5) to the Gulf of Alaska and Aleutian
Islands regions because the draft recovery plan requires an increasing trend in all regions
for delisting, so all are considered of equal importance to recovery. (If the criteria in the
draft recovery plan change regarding the importance of regions, then the evaluation tool
would need to be adjusted to reflect those criteria changes). The Pibilofs were assigned a
slightly lesser rating of importance (score = 3.56) because those haulouts are not
identified in the recovery plan, but at least one proposal is likelv to address that area.

importance for Pacific cod and pollock removals in the EGOA given the increasing trend
in SSL in this region and the general lack of large Pacific cod or pollock fisheries in the
region.

OVERALL MODEL

The hierarchy consists of 215 total elements: two dimensions, 11 variables in the third
level, 26 variables in the fourth level, 44 variables in the fifth level, and 132 variables in

the sixth level (Appendix D). Variable names are repeated, so the hierarchy consists of - )
2 { Deleted: in reality, ]
|
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31 unique elements. Variable names were repeated fo captu

to_other variables and to provide multiple scenarios, thus allowing flexibility in the ™

scoring process. The repetition of variable does nof result in inappropriate weights for
these elements because different aspects of the variables are considered, For example the
variable name “season” is found in several places but in one place it refers to the seasonal
occupation of sites, in another the relative importance of a diet element, and in another

the timing of a fishery, IForé;:g;gmple, one scenario could be that a proposal seeks to

harvest P. cod in an area with a moderate TAC/biomass ratio of cod over a prolonged
time period, in the summer, in the Eastern Gulf of Alaska, in the 10-20nm zone, and
affect 1-10% of rookeries in the region.
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To facilitate the evaluation of proposals, the lowest levels of the hierarchy were
transferred to the Data Grid format (see example in Appendix E). The Data Grid is a
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region. A high score indicates high relative importance of that species in the SSL

dict in that region at that season.,
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Figure S continued.

OTHER VARIABLES

The SSLMC considered possible variables that do not apply to evaluating impacts; that
is, those variables that may offer a benefit, or a “credit”. One such variable discussed
was whether a fishery was rationalized. A rationalized fishery has some capacity to
reduce practices that could adversely affect SSL, however the capacity might not always
be exercised. The consensus of the SSLMC was not to include the variable,
“rationalized fishery”, in the model.

Other variables mentioned that do not apply to the impacts model are proposals that seck
to increase safety or economic benefits, and proposals to improve administrative or
management efficiency. These benefits can be listed during the proposal screening
process and examined after the impact evaluation is completed.

IMPLEMENTATION OF THE EVALUATION TOOL

Questions such as these arose: “How will proposals compare to the jeopardy bar?”, and
“Can we compare proposals to the status quo?” One approach suggested was to run a

proposal through the model and obtain its score; then run the aspects of status quo that it _ ..

seeks to change (the “proposal’s_status quo™ through the model to see the net effect of
the proposed change for that specific proposal.

As an example, the following three scenarios were run through the model and scores
were obtained for the proposed change, and its status quo. Each scenario’s scores add to

1, because the proposed change is being compared to its own status quo. A lower scoreis .-
better. So, for example, if the proposed change scored 0.4 and the status quo scored 0.6,

that means that the proposed change would have less of an impact on the SSL than the
current situation.
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Scenario #1

Score

Proposed change: “Change the seasonal apportionments for the longline
catcher/processor Pacific cod fishery in the BSAI from 60/40 A/B season to
80/20 in the A/B season. The amount of harvest from the increase in A season
fishing would be restricted to areas outside SSL critical habitat (outside 20nm
and outside foraging areas).”

Interpretation: The region mostly affected is the EAI (because this area
contains the eastern Bering Sea). The change will mostly entail shifting fishing
from summer to winter, and additional A season fishing will be outside the
20+nm zone, around “other” sites. The TAC/biomass ratio is about “5” and
will not likely change. Fishing is prolonged.

Variables : TAC/biomass of 5, prolonged, winter, EAI, Pacific cod, other site,
20+nm.

369 | .

Status Quo: Fishing occurs at about a TAC/biomass ratio of 5, is prolonged,
occurs mostly in summer, in the EAL in the 10-20nm zone, and affects about
26-50% of rookeries in the region.

Variables: TAC/biomass of 6, prolonged, summer, EAI, Pacific cod, rookery
site, 10-20nm, 26-50% of sites affected.

.661

Scenario # 2

Score

Proposed change: “Relax pollock trawl fishing closures around rookeries and
haulouts in the western GOA area 620 between 155 degrees and 150 degrees 30
minutes. Allow pollock trawl fishing between 10 and 20 nm around those sites
during the A and B seasons only.”

Interpretation: The region affected is the WGOA. The TAC/ biomass ratio is
about “7” and fishing is prolonged. There are 4 haulouts & 2 rookeries affected
& the proposal affects 26-50% of all sites in Area 620. The proposal seeks to
allow fishing in the 10-20nm zone, in both winter and summer.

Variables : TAC/biomass of 7, prolonged, WGOA, pollock, 26-50% of sites
affected in the region, at 10-20nm, both winter and summer, for both haulouts
and rooKeries.

553

Status Quo: Fishing for pollock occurs in the WGOA at about a TAC/biomass
ratio of 7, is prolonged, occurs year round, but is only allowed at 20+nm.

Variables: TAC/biomass of 7, prolonged, WGOA, pollock, 20+nm, both winter
and summer, for both haulouts and rookeries.

447
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Scenario # 3

Score

Proposed change: “New science shows that pollock are important in the SSL
diets and therefore some of the haulouts where SSL occur should have
protection by shifting pollock trawling further offshore. Therefore, close to
pollock traw] fishing all haulouts on the Pribilofs from 0-10nm year round.”

Interpretation: The TAC/biomass is about 3, and fishing is prolonged. This
change would affect 100% of haulouts. It would affect both summer & winter.

Variables: TAC/biomass of 3, prolonged, Pribilofs, winter and summer,
pollock, 10-20nm, 100% of haulouts.

347

Status Quo: Currently there are pollock trawl closures at Pribilof haulouts only
from 0-3 nm.

Variables: TAC/biomass of 3, prolonged, Pribilofs, winter and summer,
pollock, 3-10nm, 100% of haulouts.

653

Of the three scenarios, only #2 would result in greater impact to the SSI,, Scenarios #1 .

and 3 would yemove some level of existing impact to the SSL.

{
--1 Deleted: , although not much

e { Deleted: actually

The SSLMC agreed that additional discussion will be required to develop a process for
using the model to rate proposals. That work will commence following review and

advice from the SSC,
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Appendix A, Participants involved in the development of the evaluation tool,
Seattle, July 25-27, 2006.

SSLMC
I Name ] Organization |  Phone ] E-mail
| Jerry Bongen Long:-line?? 907 486-6245 jbongen@mac.com

Fisherman

Larry Cotter (chair) APICDA 907 586-0161 Leotter371@aol.com

Earl Krygier for Ed Project Coord - 907 235-5555 Ed_dersham@fishgame.state.ak.us

Dersham ADFG

Kevin Duffy At-Sea Processors 206 285-5139 kduffy@atsea.com
Assoc,

John Gauvin Fishery 206 660-0359 gauvin@seanet.com
Consultant

John Henderschedt Premier Pacific 206 286-8584 john@prempac.com
Seafoods

Daniel Hennen Alaska Sea Life 907 224-6894 danielhennen(@alaskasealife.org
Center

Sue Hills Univ. of Alaska 907 474-5106 shills@ims.alaska.cdu
Fairbanks

Terry Leitzell Icicle Seafoods 206 281-5372 TerryL@icicleseafoods.com

Dave Little Clipper Seafoods 206 284-1162 dlittle@clipperseafoods.com

Steve MacLean The Nature 907 276-3133 smaclean@tnc.org
Conservancy

Max Malavansky, Jr St George 907 859-2447 Max_malavan@hotmail.com
Traditional
Council

Art Nelson 277 BOF? 907 338-7142 Artnelsond9@yahoo.com

NMFS-AFSC Staff

Doug DeMaster 206 526-4000 Douglas.DeMaster@noaa.gov

Lowell Fritz 206 526-4246 Lowell Fritz@noaa.gov

Support Staff:

Facilitator Peggy Merritt 907 457-5911  pmerritt(@ak.net

Software Kristin Mabry 907 586-7490  kristin_mabry@noaa.gov

Note taker Bill Wilson 907 2712809  bill. Wilson@noaa.gov
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Appendix B. The TAC/biomass tables to be supplied by Doug

Appendix C. Handouts given at the July meeting

Appendix D. The word documents, Treeview of prey & Treeview of SSL

Appendix E. The word document, Data Grid.
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RE: SSLMC proposal ranking tool report

1of4

Subject: RE: SSLMC proposal ranking tool report
Date: Mon, 7 Aug 2006 11:39:07 -0800
From: "Daniel Hennen" <danielhennen@alaskasealife.org>

To: "Bill Wilson" <bill.wilson@noaa.gov>, "Jerry Bongen" <jbongen@mac.com>,
"Julie Bonney" <jbonney@gci.net>, "Sam Cotten" <samc.cr@gci.net>,
"Larry Cotter” <LCotter371@aol.com>, "Ed Dersham" <outlook@ptialaska.net>,
"Earl Krygier" <Earl Krygier@fishgame state.ak.us>, "Kevin Duffy” <kduffy@atsea.org>,
"John Gauvin" <gauvin@seanet.com>, "John Henderschedt" <johnh@prempac.com>,
"Sue Hills" <shills@ims.uaf.edu>, "Frank Kelty" <tvkelty@arctic.net>,
"Terry Leitzell" <TerryL@jicicleseafoods.com>,
"Dave Little" <dlittle@clipperseafoods.com>, "Steve MacLean" <smaclean@tnc.org>,
"Max Malavansky, Jr." <max malavan@hotmail.com>,
"Art Nelson" <artnelson49@yahoo.com>, "Kristin R. Mabry" <Kristin.Mabry@noaa.gov>,
"Douglas Demaster”" <Douglas.Demaster@noaa.gov>,
"Lowell Fritz" <lowell.fritz@noaa.gov>

CC: "Peggy Merritt" <pmerritt@ak.net>

I have attached a version of the report with my comments and edits embedded.

I have particular concerns about a few aspects of this report and a few minor wording suggestions. I'll
briefly outline the parts I consider important and leave the minor pieces in the ‘track changes’ format
within the attached document.

Specific Concerns

1. How does this model deal with repeated variables? What are the effects of interactions between
variables? Some illustrative examples would be useful. It seems that we have made season an
extremely important variable as it recurs several times in the “how fisheries affect the SSL” branch
of the model. How does this play out in real applications of the model and does that reflect what
we were trying to do? It appears (from my limited understanding) that the season in which you
propose to fish is 7-500 times more important than the region and species you propose to fish. Is
this really what we want?

2. There is some very confusing language in this report which I think we should clean up.
Specifically, what is meant by dimension and variable? Page 2 implies that the variables are the
proposals, “Variables and their sub-units are the set of proposed changes to fishing regulations™.
Page 2 also states that a dimension is “a path along which an impact can be measured”, which
makes sense until one gets to the last paragraph on page 3 in which variables can be “within a
dimension”, implying that variables are actually children within a dimension. Which is it? We
need some distinguishing terms and some examples specific to our model, not general AHP
jargon.

3. Icannot generate the same scores that the report gives for the example proposals. I find this a little
disturbing because the model seems very straight forward and we should have all the pieces we
need to work through the examples ourselves. If the “structural adjustment” discussed on page 4 is
being used, that could explain the discrepancy, but no mention of that is made in the example

8/9/2006 3:49 PM



RE: SSLMC proposal ranking tool report

2o0f4

section. I would appreciate a step-by-step walk through on the scoring of at least one of the
example proposals and it’s “status quo™ (Incidentally we need ditferent language for this — a
proposal can’t have a status quo — status quo exists by itself, not as an aspect of a proposed change
toit...).

4. There is a brief statement on page 18 “Of the three scenarios, only #2 would result in greater
impact to the SSL, although not much. [emphasis added]” I think we need to remove the ‘although
not much’ piece. This model is designed to compare between proposed changes to existing
regulations regarding SSL, not to judge the level of impact these proposals actually have! We
can’t say that a proposal that scores .635 has 1.2% less impact on SSL than a proposal that scores
.647. The model doesn’t have meaningful units except in terms of judging one proposal relative to
others.

5. Finally, I have a problem with the way this report measures agreement between committee
members. Tt made no difference in the calculation of weights for siblings (the geometric mean and
proportion calculations) if a committee member scored one a 1 and another a 2, or if they were
scored 4 and 8. In either case the final weightings would be identical. This to me represents
agreement - one sibling was judged to be twice as important as another. This report would score
that scenario as one in which there was disagreement. This isn’t terribly important, but I think that
the committee had a higher level of agreement regarding scores for this model than the report
indicates.

There are other comments in the attached document, but they are mostly editorial in nature.

-DH.

Danie! Hennen Ph.D.
Biometrician

Alaska SeaLife Center

PO Box 1329

Seward, AK 99664-1329
(907)224-6300 x6894

fax: (907)224-6320 attn:hennen

From: Bill Wilson [mailto:bill.wilson@noaa.gov]

Sent: Thursday, August 03, 2006 1:05 PM

To: Jerry Bongen; Julie Bonney; Sam Cotten; Larry Cotter; Ed Dersham; Earl Krygier; Kevin Duffy; John Gauvin;
John Henderschedt; Daniel Hennen; Sue Hills; Frank Kelty; Terry Leitzell; Dave Little; Steve Maclean; Max
Malavansky, Jr.; Art Nelson; Bill Wilson; Kristin R. Mabry; Douglas Demaster; Lowell Fritz

Cc: Peggy Merritt

Subject: SSLMC proposal ranking tool report

Greetings:
Attached is a preliminary draft of the report on the development of the proposal ranking tool the

Committee completed about a week ago. This report will go to the SSC for their review and comments
at their August 15-16 meeting in Juneau.

8/9/2006 3:49 PM
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INTRODUCTION

The North Pacific Fishery Management Council (NPFMC) reinstituted the Steller Sea
Lion Mitigation Committee (SSLMC) for the purpose of tracking the recent Section 7
Consultation, and to accept proposals for possible changes to existing Steller sea lion
(SSL) mitigation measures for the Pacific cod, pollock and Atka mackerel fisheries in the
Gulf of Alaska and the Bering sea/Aleutian Islands. The SSLMC began work to prepare
and develop a tool for evaluating proposals, which was presented to the NPFMC and the
SSC in June 2006. The SSLMC were advised to institute a more rigorous approach to
identifying potential impacts to the SSL resulting from fishing activity, and how changes
in fishery regulations could be gauged to minimize impacts to the SSL. In July 25-27,
2006 SSLMC members and scientific advisors with the National Marine Fisheries
Service Alaska Fisheries Science Center (NMFS-AFSC) met in Seattle to begin
development of an evaluation tool using a facilitated systems approach to planning and
evaluation — the Analytic Hierarchy Process (AHP).

The AHP has been used extensively for decades to address planning, conflict resolution,
and prioritization in such areas as policy development, economics, engineering, medical
and military science, and has more recently been applied to fisheries research and
management (Leung et al. 1998; Merritt and Criddle 1993; Metritt 1995, 2000 and 2001;
Merritt and Skilbred 2002; Merritt and Quinn 2000; Ridgley et al. 1997; USFWS 2005,
2006). The AHP is a tool for facilitating decision-making by structuring the problem into
levels comprising a hierarchy. Breaking a complex problem into levels permits decision
makers to focus on smaller sets of decisions, improving their ability to make accurate
judgments. Structuring also allows decision makers to think through a problem in a
systematic and thorough manner. The AHP encourages people to explicitly state their
judgments of preference or importance. Decision support software, Expert Choice,' was
used interactively to structure the problem, depict the influence of welghts and derive the
priority of elements.

The evaluation tool will undergo several phases of development and review:
1. July 25-27, 2006 the SSLMC develops a prototype evaluation tool, in
collaboration with the NMFS-AFSC staff in Seattle;

2. August 4-9, 2006 the SSLMC reviews and comments on a draft report of the
prototype evaluation tool;

3. August 15-16, 2006 the SSC reviews and comments on the prototype
evaluation tool in Juneau; and,

4. The SSLMC incorporates comments from the SSC in the development of the
evaluation tool.

! Forman, E., T. Saaty, M. Selly, and R. Waldron. Expert Choice, Decision Support Software, McLean VA,
1983.



The purpose of this report is to describe and present the evaluation tool developed by the
SSLMC, in concert with the NMFS-AFSC and public in Seattle, July 25-27, 2006. This
report constitutes the first phase in the development of the evaluation tool, and is
intended to provide a basis for review and comment from the SSC at their August 15-16,
2006 meeting in Juneau.

Work on the evaluation tool by the SSLMC does not imply that a clear linkage between
fish harvest and abundance of SSL is known to exist. Rather, the evaluation tool is
predicated on the assumption that fishing has some relationship with SSL. The July 25-
27 meeting in Seattle was solely concerned with developing a tool to evaluate impacts;
insufficient time and information has been available to the SSLMC to fully develop a tool
to evaluate benefits or “credit” in a proposal,

METHODS

PARTICIPANTS

A total of 13 SSLMC members participated in developing the evaluation tool (see
Appendix A). Advice and scientific information was provided by NMFS AFSC staft as
well as members of the public. The meeting was facilitated by Dr. Margaret Merritt
(Resource Decision Support).

APPROACH

The AHP was used to structure the problem and derive the interactions of its parts using
data (when available) in combination with expert judgment (Saaty 1999). Expert
judgment is defined as “previous relevant experience, supported by rational thought and
knowledge” (Saaty and Kearns 1985).

STRUCTURING AND ESTABLISHING PRIORITIES

A top-down structuring approach was used, whereby the mission forms the top of the
hierarchy and dimensions form the second level of the hierarchy. The mission is a
responsibility to fulfill. A dimension is a path along which an impact can be measured.
[Vanab]es and their sub-umts are the set of prOposedfchanges to fishing regulations, and
form the starting point for'd g r of the hierarchy| The group was
tasked with discerning how [variabl :;assoc:lated with fi shmg{ would be likely to impact
the dimensions of the SSL and their prey.

Development of the hierarchy was completed first, and then priorities were assigned to
the elements of the hierarchy, with discussion about criteria for judging importance.
Judgments on the degree of importance (or degree of sensitivity to impact) of a group of
elements was always made in relation to their “mother” node - this linked the elements in
the lower levels to the upper levels of the hierarchy. In discussing criteria, a question
such as the following was asked for each group of judgments, “Are all elements of this
group of equal importance in assessing impacts, or is one element of more or less
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where

T = the total weighted score for variable m,
Wy = the weight for dimension k,
Pim = e weighted proportion of the total score for variable m
addressing dimension k
d  =|the number of variables,

STRUCTURAL ADJUST

Structural imbalance in the hierarchy can lead to dilution of the weight of many variables
under a single dimension, so an adjustment feature in Expert Choice can be used to
restore priorities to their respective proportion of weight. While approximate balance is
sought and desired, complex problems do not always lend themselves to balance — thus
the advantage of the structural adjust feature.

In a conceptual example, consider that if a dimension (A) has four variables, and another
dimension (B) has two variables, then there are six variables in all and structural
adjusting multiplies A’s priority by 4/6 and B’s by 2/6. [Thus, the overall priorities for
A’s variablesare not diluted simply because there are many of them|

RESULTS AND DISCUSSION

MISSION

The mission of the SSLMC is to build upon previous efforts in developing a rational
approach to evaluating proposed changes in regulations
measures) that encompasses relevant and measurable dimensions of the SSL and their

prey.

[Work proceeded with the assumption that there is a relationship between prey and the
nutritional balance of the SSL|

DIMENSIONS ALONG WHICH IMPACTS OF PROPOSED CHANGES ARE
EVALUATED
The SSLMC identified two dimensions of the problem:

o how fisheries affect the prey of the SSL; and,

s how fisheries affect the SSL.

The SSLMC’s perception of the problem mirrors primary concerns of the Endangered
Species Act, which are the potential for jeopardy or adverse modification through fishing
effects on the SSLs and their habitat with changes in the prey field or the ability of the
SSLs to acquire food.
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The Prey of the SSL

The SSLMC engaged in lengthy discussions about concepts relating fishing to the prey
field, including concerns about the availability of prey from dispersal caused by fishing
activities. Response of the prey field to fishing can include changes in fish schooling
behavior, which may impact the SSL’s ability to capture and consume prey. Dispersal of
the prey field through fishing activities may also induce “prey switching”. The question
that arises is, “Will prey availability be altered?” The assumption is that more aggregated
prey are easier for the SSL to capture. A second concern is the likelihood of jocalized
depletion of prey by removal. Removal of fish can result in a reduced number of fish or
fish aggregations. The question that arises is, “Will prey be measurably depleted?” The
assumption is that fewer fish diminishes the value of the prey field.

Both of the above concerns were ultimately combined by the SSLMC into one dimension
because it was thought that realistically there could be little measurable distinction
between the two.

The SSL

balance needs, and potential disruptions from fishing activity to the general well-being of
the SSL. Degree of impacts was related to adult females and weanlings, as these
categories of individuals have

they do not care for young, and do not need to expend energy

dual roles of maintenance and reproduction. Fishing competition with juvenile SSLs that :

have not yet weaned and are still partly reliant on maternal care is a primary concern.

“disruption” to include behavioral and physical aspects.

All concerns were ultimately combined into one dimension because adult females and
weanlings overlap in time and space, thus making these components of the problem

Judgments of importance between the prey field and the SSL. dimensions were based on

e . T a7

the degree to which change may cause an impact, resulting in an adverse effect on the
energy balance of an individual SSL. The geometric mean of all scores resulted in
ratings of importance for the dimensions (Figure 1). The spread of scores was between 3-
4, on a scale of 1-9, which can be characterized as mild disagreement, occurring within a
minority of the SSLMC.
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Figure 1. The priority of SSL and their prey.

VARIABLES

Prior to the meeting, a scoping survey was distributed to a sub-group, to identify
variables. The question asked was, “What’s on the table for change?” And, “Given the
set of variables, what sub-set will be used in the evaluation tool?” At the meeting, the
entire SSLMC modified the list. Table 1 lists the variable field identified as useful to the

evaluation tool.

Table 1. The potential set of variables from proposed fishing regulation changes that
are included in the model to evaluate impacts to the SSL and their prey.

Variable

Sub-units

1. Fish Species of
Interest

a, Pacificcod b, Pollock ¢, Atka mackerel

2. TAC

The TAC is calculated for each fish species of interest, for each region.

3. Fish Biomass

The biomass is estimated for each fish species of interest, for each region

4, Fishing duration

a. Pulse (TAC is taken in 3-10 days)
b. Prolonged (TAC is spread out across time)

3. Geographic regions

a. Eastern Gulf of Alaska (EGOA)

b. Central Gulf of Alaska (CGOA)

c. Western Gulf of Alaska (WGOA)

d. Eastern Aleutian Islands (EAI; includes the Bering Sea)
e. Central Aleutian Islands (CAI)

f. Western Aleutian Islands (WAI)

g. Pribilof Islands

6. Seasons

a. Summer (the SSL breeding season, defined as May-September)
b. Winter (non-breeding season, October-April)

7. SSL site types

8. Proximity zones to
a SSL site

9. The percentage of
SSL sites affected

a. Rookery b. Haulout  ¢. othet
a.0-3nm b.3-10nm ¢ 10-20nm d.20+ nm e. not critical habitat
a. 1-10% b.11-25% ¢.26-50% d.51-75% e. 76-100%

Explanations of variables used in the hierarchy follow for each dimension.
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Variables Applicable to the Prey Dimension
Variables that can potentially impact the prey field dimension are:
o the TAC for a given fish species in a given region,

» estimates of fish biomass in a given region, and

¢ fishing duration.

The ideal way to evaluate impacts of proposed changes on the prey field would be to
know fish biomass at the site in question, understand SSL prey needs at the site, and be
able to predict with accuracy the amount and rate of harvest relative to biomass
associated with the proposed change. However, this is a data-poor environment in which
to make decisions, so judgments must be made on the best available information. While
the rationale for a hierarchy of fishing power by gear type was provided in the June 2003
Supplement to the BiOp (page 36), and explained to the SSLMC by NMFS-AFSC staft,
the SSLMC concluded that gear type and vessel size are dissatisfactory proxies for
removal rate. Concerns for using gear type and vessel size as proxies for removal rate
include the lack of consideration for the number of vessels fishing, fisheries occurring on
large schools of fish, and agreement between sectors to avoid fishing conflicts.

The SSLMC launched into a lengthy debate on how best to account for fish removal
relative to available biomass, and raised the possibility of assigning a rating to a fishery
based on the percentage of the TAC taken. Staff from the NMFS-AFSC were asked if
exploitation rates could be estimated in areas smaller than a given region,_Unfortunately,
fish biomass surveys do not provide estimates on a per-site basis; fish biomass per
species is estimated on a regional scale. Therefore, the group decided that the best
characterization of removal rate, given limited knowledge, is a qualitative assessment of
the ratio of the TAC to biomass ratio, per species, on a regional basis. For example, a
proposal for a high harvest in an area of low target species abundance would be rated
high (more adverse to the SSL). The NMFS-AFSC agreed to provide to the SSLMC a
qualitative statement of biomass in each region. Catch to biomass comparisons could be
provided by developing a ratio between TAC for a region with the estimated biomass in
that region, projected for 2008, from the next stock assessments and SAFE reports. The
NMFS-AFSC would use their best judgment to estimate regional biomass for Pacific cod,
pollock and Atka mackerel.

Prey removal rate may be complicated by seasonal behavior of fish; for example, pollock
aggregate for spawning in winter and a fishery targeting these fish would have an
exploitation rate that is high, in part because of the schooling behavior of the fish. Fish
migratory behavior could also affect exploitation rate.

The TAC/biomass ratio can be scaled by degrees of impact to the prey field according to
Saaty’s 1-9 ratio scale in the following manner:

»__,,—-{Deleted: ?




¢ A high TAC/low biomass ratio is iﬁterpreted as having an extreme impact on the
prey field, and is given a value of “9”.

e A low TAC/high biomass ratio is interpreted as having a slight impact on the prey
field, and is given a score of “1”.

Between the values of “9” and “17”, are gradations (scores of 2-8) that can be used to
depict the degree of impact to the prey field. For each proposal, the SSLMC must judge
the expected proportion of removal, and score it according to the following guide:

TAC/Biomass per Weight of
species, per region impact (score)
High TAC/Low Biomass 9
8
7
6
5
4
3
2
Low TAC/High Biomass 1

The data supplied by the NMFS-AFSC for this piece of the evaluation tool is found in
Appendix B.

Characterization of removal rate must be discussed in relation to the duration of removal
— 50, the SSLMC engaged in an extended debate about the impacts of “pulsed” (defined
as approximately 3-10 days) versus “prolonged” fishing on the prey field (small amounts
of fish harvested incrementally over long periods of time). The SSLMC turned to the
NMFS-AFSC for data in this regard. There is some research that suggests SSL are most
vulnerable to prey field disruptions that are characterized by a high removal rate in a
pulsed time frame in a given area (June 2003 Supplement to the BiOp). That is, SSL can
probably deal with low food abundance for a few days, but going without food for 3-10
days would be detrimental to the health of the SSL. The concern with pulsed fishing is
localized removals of large quantities of available biomass. Ultimately, the majority
(90%) of the SSLMC decided that at high removal rates, pulsed fishing has the highest
impact; however, at low removal rates the duration of fishing is of slight consequence
(Table 2). The spread of scores shows that general agreement (defined as a spread of 0-
3) is lacking about the impacts of fishing duration in relation to fishing removal rate on
the prey field. The SSLMC intends to continue discussion on this topic upon receipt of
better information,

Removal rate and duration was considered in the context of region; however, all regions
were assigned equal weight because recovery of the S8SL is required in all. The SSLMC



also considered removal rate and duration in the context of fish species, but again
assigned equal weight to all three species of interest, because all are important in the diet
of SSL.

Table 2. Judgments on the degree of impact (group geometric mean) that scenarios
of removal rate and duration of fishing have on the SSL prey. A high geometric
mean score reflects a highly adverse impact.

TAC/Biomass Duration of Geometric Mean Spread of Scores
Score” Fishery Group Score
9 Pulsed 8.74 1
Prolonged 1.43 8
8 Pulsed 8.00 0
Prolonged 1.41 7
7 Pulsed 6.90 2
Prolonged 1.40 6
6 Pulsed 6.15 0
Prolonged 1.38 5
5 Pulsed 5.36 3
Prolonged 1.16 2
4 Pulsed 4.04 4
Prolonged 1.12 1
3 Pulsed 3.15 6
Prolonged 1.06 1
2 Pulsed 2.00 7
Prolonged 1.06 1
1 Pulsed 1.19 7
Prolonged 1.06 1

® A high TAC/low biomass ratio reflects a high rate of removal, which is deemed as
having an adverse effect on the SSL prey field.

Variables Applicable to the SSL Dimension

Variables that can potentially impact the SSL dimension are:
¢ fishing near a type of SSL site,

s fishing within zones of proximity to the site, in a given season,
o the percentage of SSL sites in a region affected by the proposed change,
o fish species targeted for harvest, and

e fishing within a geographic region, in a given season.




SSL Site Type by Season and Proximity, and the Percentage Affected

The ideal way to evaluate the impacts of proposed changes to fishing regulations on the
degree of disturbance to SSL would be to examine the impacts related to the number of
SSL per site on a seasonal basis, and the trend in SSL abundance. However, survey
counts of SSL are not conducted at every site, occur primarily in summer, and movement
of SSL between sites is known to occur; thus, the effects of fishing in winter at a
particular site would have little relation to SSL abundance counts that were conducted in
summer. Lack of complete knowledge of SSL abundance per site on a seasonal basis and
the extent of movement between sites also hampers mcorporatlon of SSL trend
information into the evaluation tool. ffrends per: area. are subject. to. error due to
variability in SSL movement between sites, and thus. trends are not, ‘meaningful on a per-

site basig, The NMFS-AFSC staff suggested that incorporation of the concept of the

sensitivity of site type and proximity per season into the evaluation tool would serve as
the best available proxy to SSL abundance and trend, because data on sites is the better
data source.

The SSLMC discussed the best way in which to incorporate time, and concluded that
seasons based on the energy needs of the SSL would be the best characterization.
Summer is defined as the breeding season (May-September) and is roughly equivalent to
the BC fishing seasons. It is assumed that energy needs are greater for lactating females
and other nutritional stresses associated with breeding; thus, summer would be a more
important (sensitive) time than winter. Winter is defined as the non-breeding season
(October-April) and is roughly equivalent to the DA fishing season.

The NMFS-AFSC staff distributed a table characterizing SSL site types as rookery,
haulout or “other”, according to usage (Appendix C). | The new: telemetry information
included - SSL “diet. composition by region and: season. (Appendix C)-l_,,Th(?,,,,Qt,hQL_
designation is given to sites that are listed under the Endangered Species Act, but do not
meet the seasonal criteria for rookery or haulout; SSL can still be present at these sites.
The new telemetry data show that both rookeries and haulouts are used for a longer
period of time by a more diverse group of SSL than previously observed. Following
testimony from the NMFS-AFSC staff regarding site type and importance based on
seasonal use, votes were taken on the degree of sensitivity, where a high score represents
a site that has great importance in the overall recovery of the SSL and is sensitive to

change (Figure 2).
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The Priority of SSL Site Type by Season

Summer rookery
Winter rookery
Summer haulout
Winter haulout
Summer other

Winter other

Priority

Figure 2. The priority of SSL site types, by season

Thus, a summer rookery is more important and is more sensitive to impact than a winter
“other” site because of SSL breeding activity. The majority of the group voted similarly,
with a 4 -5 spread in scores due to only a disagreement from one or two members,
depending upon the site/season in question.

The impact of fishing to a site/season combination depends on how close fishing takes
place. The assumption is that fishing in increasing proximity to a SSL site increases
deleterious effects on the SSL. Much work and discussion has previously gone into the
“zonal approach” presented in Tables IT 1-9, on pg 94 of the June 2003 Supplement to the
BiOp. New juvenile telemetry data (Lowell Fritz, personal communication) supports
high sensitivity for the 0-3 nm and 3-10 nm zones. The assumption is that increasing
distance of activity from the SSL site reduces disturbance to the SSL. The SSLMC
wished to incorporate the concept of the zonal approach into the evaluation tool, and
prior ratings of importance were adjusted to reflect the 1-9 rating scales used in the AHP.
The SSLMC expanded on the zonal approach by considering sensitivity to proximity in
relation to site type and season (Figure 3).

per site/season combmatlon The most important zone is 0-3 nm for all site types by
season; the least important zones are the 20+ nm and that area designated as “not critical
habitat (CH)”. The priority scores assigned by the SSLMC are consistent with those
recommended by the NMFS-AFSC. The most critical habitat surrounds rookeries, in the
0-3nm and 3-10 nm zones.

Members of the SSLMC wanted to account for the percentage of SSL sites in a region
affected by a proposal, combined with proximity to a site. Consensus was reached to
include five categories of site percentages affected, within three proximity zones (Figure
4). The greatest adverse impacts (scored as “9”) would occur if the proposal sought to
affect from 11-100% of SSL sites in a given region, operating within the 0-3 nm zone,
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Figure 3. The sensitivity (priority) of a SSL site type to proximity of fishing, by

season.




Percentage of SSL Sites Affected at0.3 nm

76-100%

51-75%

2B-50%

11-25%

1-10%

Percentage of SSL Sites Affected at 3.10 nm

76-100%

51-75%

26-50%

11.25%

1-10%

Percentage of SSL Sites Affe cted at 1020 nm

76-100%
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11-26%
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Priority

Figure 4. The potential of adverse impact (priority) of a change in fishing,
considering percentages of SSL sites affected in a region, and fishing in proximity

to the sites.
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Fish Species Harvested, by Region and Season

[The combination of variables - fish species harvested, in a given geographic region, on a

seasonal: basis - is a proxy for nutritional needs of the SSL| Fish species of interest are .-

Pacific cod, pollock and Atka mackerel, based on scat research that has defined these
species as occurring frequently in the diet (Sinclair and Zeppelin in review). Data
presented to develop ratings of importance included the most recent SSL food habits data
(including Sinclair and Zeppelin 2002). Members of the SSLMC did not assign any
species/region combination a score of “9” because the SSL diet is diverse and not wholly
comprised of Pacific cod, pollock or Atka mackerel, but rather a combination of prey
items. Other species observed in high diet proportions include Irish lords, salmon, and
cephalopods. Thus, a fishery that harvested Pacific cod, pollock or Atka mackerel would
still leave unharvested many other SSL prey items.

The seven geographic regions are defined in relation to the SSL draft revised recovery
plan and include three in the Gulf of Alaska (western, central, eastern), three in the
Aleutian Islands (western, central, eastern which includes the Bering Sea), and the
Pribilof Islands region. The group unanimously assigned equal weights of importance
(score = 5) to the Gulf of Alaska and Aleutian Islands regions because the draft recovery
plan requires an increasing trend in all regions, so all are considered of equal importance
to recovery. (If the criteria in the draft recovery plan change regarding the importance of
regions, then the evaluation tool would need to be adjusted to reflect those criteria
changes). The Pibilofs were assigned a slightly lesser rating of importance (score = 3.56)
because the haulouts are not identified in the recovery plan.

The SSLMC scored the importance of the combination of fish species by region and
season (Figure 5). A concern was raised about the relatively high ratings of importance
for Pacific cod and pollock removals in the EGOA given the increasing trend in SSL in
this region and the general lack of large Pacific cod or pollock fisheries in the region.

OVERALL MODEL

The hierarchy consists of 215 total elements: two dimensions, 11 variables in the third
level, 26 variables in the fourth level, 44 variables in the fifth level, and 132 variables in
the snxth level (Appendix D). Variables are repeated, so in reality, the hierarchy consists
of only 31 unique elements. [Varlables were” repeated in. order to provide- multlple
scenarios, thus al]owmg flexibility in the. scoring process. For example one scenario
could be that a- proposal seeks'to: harvest P. cod-in-an area w1th amoderate TAG/biomass
ratio 0 ‘cod over a.prolonged time penod in the summer, in the Eastern Gulfof Alaska,
in the 10-20nm zone, and affect 1-10% of rookeries in'the reglonl

To facilitate the evaluation of proposals, the lowest levels of the hierarchy were
transferred to the Data Grid format (see example in Appendix E). The Data Grid is a
recommended format for evaluating large numbers of alternatives (proposals) with
respect to each variable in the next highest level in the hierarchy.
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Figure 5. Ratings of importance of Atka mackerel, Pacific cod and pollock to the
SSL, by region and season; the striped bar is winter and the solid black bar is
summer. The absence of a bar indicates the lack of a fishery for the species in that
region. A high score indicates a high impact to the SSL.
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Figure S continued.

OTHER VARIABLES

The SSLMC considered possible variables that do not apply to evaluating impacts; that
is, those variables that may offer a benefit, or a “credit”. One such variable discussed
was whether a fishery was rationalized. A rationalized fishery has some capacity to
reduce practices that could adversely affect SSL, however the capacity might not always
be exercised. The consensus of the SSLMC was not to include the variable,
“rationalized fishery”, in the model.

Other variables mentioned that do not apply to the impacts model are proposals that seek
to increase safety or economic benefits, and proposals to improve administrative or
management efficiency. [These benefits' can be listed during the proposal screening
process and examined after the impact evaluation is completed

IMPLEMENTATION OF THE EVALUATION TOOL

The metric against which rated proposals will be held up to was debated by the SSLMC.
Questions such as these arose: “How will proposals compare to the jeopardy bar?”, and
“Can we compare proposals to the status quo?” One approach suggested was to run a
proposal through the model and obtain its score; ]then_ run‘its status quo through the model
to see the net effect of the proposed change for that specificproposal|
As an example, the following three scenarios were run through the model and scores
were obtained for the proposed change, and its status quo. Each scenario’s scores add to
1, because the proposed change is being compared to its own status quo. A lower score is
better. So, for example, if the proposed change scored 0.4 and the status quo scored 0.6,
that means that the proposed change would have less of an impact on the SSL than the
current situation.
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Scenario #1 Score

Proposed change: “Change the seasonal apportionments for the longline | .369
catcher/processor Pacific cod fishery in the BSAI from 60/40 A/B season to
80/20 in the A/B season, The amount of harvest from the increase in A season
fishing would be restricted to areas outside SSL critical habitat (outside 20nm
and outside foraging arcas).”

Interpretation: The region mostly affected is the EAI (because this area
contains the eastern Bering Sea). The change will mostly entail shifting fishing
from summer to winter, and additional A season fishing will be outside the
20+nm zone, around “other” sites. The TAC/biomass ratio is about “5” and
will not likely change. Fishing is prolonged.

Variables : TAC/biomass of 5, prolonged, winter, EAI Pacific cod, other site,
20-+nm.

Status Quo: Fishing occurs at about a TAC/biomass ratio of 5, is prolonged, | .661
occurs mostly in summer, in the EAL in the 10-20nm zone, and affects about
26-50% of rookeries in the region.

| _.--{ Comment [d17]: Isutit s 57 )

site, 10-20nm, 26-50% of sites affected.

Scenario # 2 Score

Proposed change: “Relax pollock trawl fishing closures around rookeries and | .553
haulouts in the western GOA area 620 between 155 degrees and 150 degrees 30
minutes. Allow pollock traw] fishing between 10 and 20 nm around those sites
during the A and B seasons only.”

Interpretation: The region affected is the WGOA. The TAC/ biomass ratio is
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Variables : TAC/biomass of 7, prolonged, WGOA, pollock, 26-50% of sites
affected in the region, at 10-20nm, both winter and summer, for both haulouts
and rookeries.
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Status-Quad: Fishing for pollock occurs in the WGOA at about a TAC/biomass | .447 {
ratio of 7, is prolonged, occurs year round, but is only allowed at 20+nm.

Variables: TAC/biomass of 7, prolonged, WGOA, pollock, 20+nm, both winter
and summer, for both haulouts and rookeries.
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Scenario# 3

Score

Proposed change: “New science shows that pollock are important in the SSL
diets and therefore some of the haulouts where SSL occur should have
protection by shifting pollock trawling further offshore. Therefore, close to
pollock trawl fishing all haulouts on the Pribilofs from 0-10nm year round.”

Interpretation: The TAC/biomass is about 3, and fishing is prolonged. This
change would affect 100% of haulouts. It would affect both summer & winter.

Variables: TAC/biomass of 3, prolonged, Pribilofs, winter and summer,
pollock, 10-20nm, 100% of haulouts.

347

Status Quo: Currently there are pollock trawl closures at Pribilof haulouts only
from 0-3 nm.

Variables: TAC/biomass of 3, prolonged, Pribilofs, winter and summer,
pollock, 3-10nm, 100% of haulouts.

.653

Of the three scenarios, only #2 would result in greater impact to the SSL, ‘al’though not

SSL.

The SSLMC agreed that additional discussion will be required to develop a process for
using the model to rate proposals. That work will commence following review and

advice from the SSC.
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Appendix A. Participants involved in the development of the evaluation tool,

Seattle, July 25-27, 2006.

SSLMC
‘7 Name | Organization | Phone E-mail
Jerry Bongen Fisherman 907 486-6245 jbongen@mac.com
Larry Cotter (chair) APICDA 907 586-0161 Lcotter371(@aol.com
Earl Krygier for Ed Project Coord - 907 235-5555 Ed_dersham(@fishgame. state.ak.us
Dersham ADFG

Kevin Dufty

At-Sea Processors
Assoc.

206 285-5139

kduffy@atsea.com

John Gauvin Fishery 206 660-0359 gauvin{@seanet.com
Consultant
John Henderschedt Premier Pacific 206 286-8584 john@prempac.com
Seafoods
Daniel Hennen Alaska Sea Life 907 224-6894 daniclhennen(@alaskasealife.org
Center
Sue Hills Univ. of Alaska 907 474-5106 shills@ims.alaska.cdu
Fairbanks
Terry Leitzell Icicle Seafoods 206 281-5372 TerryL@icicleseafoods.com
Dave Little Clipper Scafoods 206 284-1162 dlittle@clipperseafoods.com
Steve MacLean The Nature 907 276-3133 smaclean{@tnc.org
Conservancy
Max Malavansky, Jr St George 907 859-2447 Max_malavan{@hotmail.com
Traditional
Council
Art Nelson 907 338-7142 Artnelson49@yahoo.com
NMFS-AFSC Staff
Doug DeMaster 206 526-4000 Douglas DeMaster(@noaa. gov
Lowell Fritz 206 526-4246 Lowell.Fritzi@noaa.gov
Support Staff:
Facilitator Peggy Merritt 907 457-5911  pmerritt@ak.net
Software Kristin Mabry 907 586-7490  kristin_mabry@noaa.gov
Note taker Bill Wilson 907 271-2809  bill. Wilson@noaa.gov
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Appendix B. The TAC/biomass tables to be supplied by Doug

Appendix C. Handouts given at the July meeting

Appendix D. The word documents, Treeview of prey & Treeview of SSL

Appendix E. The word document, Data Grid.
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